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FOREWORD 


T nr book to wluch we ha\e the pleasure of contributing 
this foreword is the c\clusi\e personal work of Mr Stanford 
Cade 

Since the use of radium began at Westminster nearl\ 
fi\e>ears ago, there Ins been free intercliangc of experience, 
actne pooling of ideas, and mutual adoption of suggestions , 
so that, t0'da\, it is difficult to be sure which amongst us 
contributed an\ particular point of technique that has been 
added to our original plans based on the procedures of the 
Pans and Brussels Schools 

At the same time, Mr Stanford Cade has treated more 
cases than an) other indnidual member of the staff, whilst 
his enthusiasm intense application and standardisation of 
method ha\e been an inspiration to us all We ha\e had 
e\er) opportunit) of seeing his patients, the failures as 
w ell as the successes 

The following pages embod) the actual work with which 
we are all familiar All of it has been practised albo b\ 
some one or more of us , some of it bj all , and we trust 
the publication of the little \olume will pro\e as \aluable 
a help to man) readers as his example and co-operation 
have pro^ed to 


Tuf Author’s Colleacues 
on the Staff of the 
Westminster Hospit\l 


William Turner 
Arthur E\ans 
E Rock Carling 
Stanle) Dodd 

C 


A Tudor Edwards 
G T Mullalh 
Gilbert Chubb 
Aubrey Goodwin 
Thomas 



AUTHOR’S PREFACE 

In presenting this book to the medical public I do not 
wish to appear a partisan of a certain method of treatment 
of cancer I am primarily a surgeon, and radium therapy 
IS only an effective weapon in the armamentarium available 
for the treatment of the patient afflicted with cancer. 
Patients are entitled to expect the selection and use of the 
most effective form of treatment for their special needs 
If the choice of treatment in a given case of cancer depends 
upon a surgeon not conversant with the possibilities of 
radium, the choice will inevitably be that of surgery ; the 
converse is true and is applicable to the radiologist. Radium 
needs a surgery of access and surgery needs radium if the 
best is to be given to the patient Radium treatment of 
cancer is in its infancy , it demands special knowledge, 
and in those who are using it an aptitude to adapt themselves 
to new lines of thought and new methods of technique. 
The methods described in these pages arc the methods of 
to-day, and in a science so young and of so rapid develop- 
ment they may be of historical inteicst only before many 
years or even months have passed. 

Before long chemistry and photo-therapy may become 
inseparable adjuncts of radium surgery 

I have tried to illustrate the technique applicable in 
various anatomical situations and some of the re.sulls 
obtained by quoting selected cases A complete docu- 
mentation will be found m the forthcoming volume of tlic 
Westminster Hospital Reports (volume 20), Statistical 
data are excluded as their value at present is of little import- 
ance, sufficient time not ha\ing elapsed to compare results 
witli those of purely surgical methods. The majority of 
the t\ork was done at Westminster Hospital ; it has been 
done by all the members of the surgical staff, and it is 
significant that e\cn at this early stage, about five years 
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after the first radium treatment, certain t>pes of cancer, 
such as that of the tongue, are onh exceptional!) treated 
b) diatherm) excision, and then onl) to relle^e the patient 
from the intolerable presence of a mass of malignant tissue 
filling the oral ca\it) The ad\ent of radium therap\ is 
not the end of surger), as some enthusiasts ha\e declared 
after a fe\\ brief months’ acquaintance \Mth radium It is, 
on the contrar) , the beginning of a new era of surger) — less 
destructne and with wider scope than e\er before No 
preface to a book on radium therap) can be complete without 
a reference to the two great schools — the Fondation Cunt 
of Pans and the Radium Institute of Brussels It is with 
a sense of gratitude that I record m\ admiration for Pro- 
fessor Regaud and his collaborators, Lacassagne Monod 
Coutard, Hautant and Roux-Berger of the former, and 
to Professor Ba)et and Drs Slu)s, Neuman, Delporte 
Cahen and Ledoux of the latter 
I am indebted to them as pioneers of modern radium 
therap) on scientific lines, for their hospitalit) and for the 
free use I ha\e made of their teaching and publications 
To m) colleagues at Westminster Hospital I wish to 
express m) gratitude for their co-operation in the deselop- 
ment of the radium department of the hospital, and for 
man) hints and suggestions which are the essence of a 
united effort to obtain better results Mr Arthur E^ans 
has been most generous in placing at m\ disposal for long 
periods of time beds occupied b) cancer patients , his 
co-operation in the clinical work has been in\aluable and 
his help a constant encouragement To Mr Rock Carling 
I am indebted for his cnticism of the methods and for the 
work in connection with this manuscript To Dr H T 
Flint for reusing the section on the ph)sics of radium, 
*^o Drs Braxton Hicks and F H M Hocking for the 
laborator) work in connection with the patholog) and 
bio-chemistr) of cancer, and to Mr A Clarkson for the 
preparation of dental appliances 

Finall) , I w ish to offer m) thanks to Mr Douglas Harmer 
for the criticism of the section on lar)ngeal cancer and for 
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all I liave had the privilege of learning from him , and to 
Sir Charles Gordon-Watson for reading the chapter on 
Cancer of the Rectum, for placing at my disposal notes of 
some of his cases and for the loan of a drawing. 

\Vcstminster Hospital possesses notv a considerable 
quantity of radium, purchased from funds given by the 
public for the purpose — the fund has grown around original 
gifts of j\ir. Austin Taylor and the Prudential Assurance 
Company — and this made it possible for the staff to develop 
the technique of radium therapy The Radium Institute, 
London, has been generous in supplying me with radon 
seeds and affording me facilities to work there, although 
their beds are few and their waiting-hst long I uish to 
thank Mr Ha}mard Pinch for the facilities afforded to me 
and Drs. Philip Gossc and Roy Ward for their welcome and 
friendlv help I am indebted to Dr Coldwell for the 
radiograms, to Mr Sewell for all the coloured diaumgs, 
to Mr. Francis Rock Carling for the diagrams, and to Mr 
Amyas McKenzie for the photographs. 
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RADIUM TREATMENT OF 
CANCER 

INTRODUCTION 

Until recently the principle undcrlving the treatment 
of cancer \\as the elimination of the growth b) excision 
with knife or diatherm> The Mtal question for each 
individual case was ‘ Is it removable ’ ” The answer 
varied with the site of the growth, the skill and courage of 
the surgeon, the general condition of the patient and the 
presence of recognisable metastasis Even in its widest 
sense the measure of operabilitj depended on the question 
“ Is the lesion removable^ ” and not on t)ie question “ Is 
the removal of the lesion going to cure the patient ^ ’ In 
the last ten vears rapid progress of radium therapj has 
changed the conception of operabilitj , and for the disap- 
pearance of the cancerous lesion it is no longer imperative 
to rel) entirely upon the scalpel What has radium added 
to the older methods of treatment ^ No one claims it as 
a specific for malignant disease It has a limited use, but 
wider than that of surgery alone In certain situations it 
has displaced the 1 mfe In others it has added to it a 
possible means of prolonging life One fact stands out 
very clearly no patient, however “ inoperable,” should 
remain untreated With the experiences of the Radium 
Institutes of Pans and Brussels as a starting point, West- 
minster Hospital has, for the last five years, treated a 
sufficient number of patients to justify the publication of 
this volume No permanency of results is claimed, and 
the frequent changes of technique are signs of continuous 
progress The possibilities of radium treatment are appre- 
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ciated b}' all the surgeons of Westminster Hospital to such 
an extent that it has become a daily routine, and some forms 
of cancer such as tongue, lip, palate and brain are now 
entirely treated by radium We feel confident that m a 
few years’ time the same will be said about cancer of the 
breast and uterus. The treatment of cancer by radium 
relies upon the selective action of radium on malignant 
cells. This selective action is due to the greater sensitivity 
of malignant cells to irradiation as compared to normal 
cells 

The combination of the biological factor of selectivity 
with the power of penetration of y rays gives the possibility 
of treating lesions which are irremovable either because 
of their situation or because of the involvement of important 
structures Further, radium therapy abolishes or at least 
minimises, operative mortality and mutilation. It enlaigcs 
the field of “ treatable ” cases beyond the limits imposed 
on purely operative surgerj^ 



CHAPTER I 

RADIOACTIVITY 

Radium belongs to the group of radioactive elements 
Radioactivit} is defined ns the spontaneous disintegration 
of an element, m the process of which the atomic nucleus 
ejects helium nuclei or single negative particles or both 
together In many cases the process is accompanied by 
the emission of radiation The three products referred to 
arc described by Rutherford as a, ^ and y rajs Radio- 
active bodies are thus a spontaneous source of cnergj, a 
fraction of which is localised in these rajs 

a RAYS 

a rajs consist of helium atoms positivelj cliarged , thej 
are given off at a velocitj of 18,000 miles per second One 
mgm of radium gives off each second 136 millions helium 
particles Thej represent about 92 per cent of the total 
energj of radioactive bodies Their penetrating power 
IS very small and tliej are absorbed bj a few centimetres of 
air, bj such thin screens as a sheet of ordinary w riting paper 
and bj o 06 mm of aluminium a rajs have a very intense 
ionising power and a single o particle from radium has been 
found to produce over 100,000 10ns in a range of 3 30 cm 
m air 

/3 RAYS 

/S rays arc analogous to the cathode rajs , thej consist of 
single negative electrons given off at a velocitj varjing 
from 60 000 to 180,000 miles per second They possess 
much higher powers of penetration than a rajs Their 
velocities of ejection and consequent!) their penetrating 
powers varj within wide limits according to their origin, 
and thej have been observed in air at considerable dis- 
tances from their source, ^ ^ , i 5 metres 
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^ rays are subdivided into “ hard ” ^ rays absorbed by 
8 mm, of aluminium or 14 mm of soft tissue, and “ soft " 
P rays absorbed by 4 mm. of aluminium, or 7 mm of soft 
tissue. 

-/ RAYS 

7 rays represent 4-8 per cent, of the total energy of radium ; 
they are very penetrating rays, non-deviated by the magnetic 
field They are never emitted alone by an}’’ radioactne 
substance, but ahva}s together with p rays. Unlike a and 
P rays which are material particles y rays are high frequenc} 
vibrations They travel at a rate of 186,000 miles per 
second, that is, the speed of light. Their po^^er of penetra- 
tion is greater than that of a and P rays , this property vanes 
with the hardness, but for example the y rays from radium 
C can penetrate 20 cm of lead and still produce appreci- 
able ionisation One divides y rays into “ soft ” and 
“ hard ” The soft y rays are absorbed by 2 mm of lead 
When passing through the tissues of the body y rays gne 
rise to secondar}’ P rays ^^hich possess a therapeutic value 

Radon or Emanation 

The spontaneous emission of energy by radioactive 
substances is accompanied by a change m the substance 
gi\ing off radiations. Radioactivity is an atomic property, 
independent of chemical combinations. The first product 
from disintegration of radium is radon or radium emanation 

Tile rate of destruction of radium is such that in 1700 
}ears it loses 50 per cent of its ^\ eight 

If radium is placed in a closed chamber it gi\es of! 
radon gas at a definite rate At the end of a month a maxi- 
mum amount of radon has been given off and the radium 
salt and the radon arc said to be in equilibrium Hquili- 
brium IS attained vhcn the amount of emanation destroyed 
in a unit of time is equal to the amount of emanation pro- 
duced 

Tlie quantitv of emanation in equilibrium \\ith i urm 
of radium is the “ Curie ” lien radon is •separated from 
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the s^lt A\hich ga\e rise to it it is spontaneous!) destro}ed 
Fift) per cent of the radioactn it) disappears in 3 85 da)s 
the end of thirt) dajs 99 55 per cent of the radon lias 
dibintegrated 

FILTRATION 

The work of Domtnici has made clear the advantage 
of filtering the ra)s used for therapeutic purposes Various 
metal fillers can be used The object to be obtained is 
pure gamma-ra) therap) , this necessitates the elimination 
of ^ ra)s and can be secured b) enclosing the radium salt 
or radon emplo)ed in a sheath or tube of metal capable of 
absorbing the ^ ra)s Table i shows the various metallic 
substances and their filtering powers 
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Platinum represents the best filler, as o 6 mm will absorb 
999 per cent of /S rays The amount of y ra)S which 
are filtered b) various thicknesses of platinum is as fol- 
lows — 1 

o 3 mm of platinum screens 3 65 per cent of 7 ra)s 

04 mm „ „ 484 „ > ra)s 

05 mm ,, „ 601 „ 7 ra)s 

The stud) of the action of radon has shown that /S ra)s 

caused necrosis of the tissues m the vicinit) of the focus 
of irradiation The necrosis is in inverse proportion with 
the screenage The poorer the screenage the greater the 
destruction The field of tissue destro)ed never extends 
be)ond 8 mm - from the centre of irradiation When 
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non-filtered radon is used, it becomes evident that the 
fi ra}s are non-selective in their action and affect normal 
and malignant tissue m nearl)^ equal degree, the result 
being radium necrosis , 0*5 mm. of platinum screens off jS 
rays and the y rays having a selective action on cancerous 
cells, necrosis is eliminated \^hllst destruction of malignant 
cells IS still obtained By increasing the thickness of 
platinum it is possible to utilise only y rays of very short 
wave-length The greater the quantity of radium employed 
in a given area of mass, the more necessar}’^ it becomes to 
provide adequate screenage 

RADIUM SALTS 

The metallic radium isolated by Mme Curie is a white 
substance which cannot be conserved without alteration. 
For therapeutic purposes radium is used m the form of 
salts . radium bromide, which is soluble, is used for the 
production of radon and radium sulphate for enclosure in 
containers The strength of the radium salt is always 
expressed m terms of radium element The radium element 
content of i mg of radium sulphate is o 7 ; that of bro- 
mide (anhydrous) is o 58 Or conversely i mg of radium 
element is contained in i 4250 mg of radium sulphate and 
m I 7072 mg of anhydrous radium bromide. 

UNITS 

The unit of radium is i gm of radium element The 
therapeutic unit is i mg of radium element The unit of 
radon is i curie , i curie is the quantity of emanation in 
equilibrium with i gm of radium 

The \olumc of i curie of radon at 0° C and at a pressure 
of 760 mm of mercur}' is o 6 mm ^ The practical unit is 
I milhcurie 'Fhe unit of dose is either the milligram-hour 
or the milliciirie A milligram hour is the quantity of 
radiation cnen off b) i mg of radium clement in one hour. 

1 millicuric destroy ed = 132 38 mg. hours. 

I mu hour = 0’00755 milhcunc. 

A microcune is of a milhcurie. 
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I gm of radium clt.mt.nt m cquilibnum produce^ per 
hour 755 millicuncb of emanation and the same amount 
of emanation is destro\ed m the same time 

I mg of radium clement produce* per hour 7 55_micro- 
cune* of emanation 

o 6 mg of radium element gne* an intensitv of 5 micro- 
cune* per hour 1 33 mg of radium element gne an 
intensiU of to microciine^ per hour 

To con\ert milligramme hours into microcuries it is 
necessai^ to multipK the number of milligramme hours 
b\ 7 55 For instance — 

5,000 mg hours — 5,000 ^ 7 55 37>750 microciines = 

37 75 millicunes destroNcd 

The Tune Factor 

The pnnciple undcrUing modem radium therapx is that 
of prolonged irradiation with small doses In calculating 
the dose in milligramme hours it is ncccssar\ to consider 
the time factor e g too mg applied for ten hours equals 
1,000 mg hours 

Fifn mg applied for twenu hours also equals 1 000 mg 
hours but the biological effect is different in the two cases 
The biological effect \aries also with the distance between 
the radium and the surface To obtain a similar dose at 
a distance of 15 mm from the skin it is necessar\ to gwe 
the patient ten times the do^e one would ha\e gwen b\ 
interstitial irradiation Hence, in calculating or noting 
the dosage m surface application it is necessarv to gi\e the 
following data — 

(1) Method of application 

(2) Amount of radium 

(3) Number of hours 

(4) Distance from the skin 

It is useful to note the number of foci, e g , total dose 
8000 mg hours (in ^\ent} foci) m ten dajs at ten hours 
dailj at a distance of 15 mm 

To obtain the most effective irradiation it is necessar} 
to prolong the time factor , this necessitates diminution 
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of strength of radium needles in interstitial methods or 
increase of distance between the area to be treated and the 
source of the gamma rays, m cases of surface application. 
Homogeneous irradiation is obtained by the use of numerous 
feeble foci Regaud ’ obtained sterilisation of a ram’s 
testis by prolonged irradiation with feeble doses of gamma 
rays, although he failed to do so by using three times the 
dose for a shorter period From this experiment he con- 
cluded that the cells are more radio-resistant at certain 
stages of their life cycle than at others. The application 
of this observation to the treatment of cancer has given 
greatly improved results, and some forms of squamous 
celled carcinoma vhich were considered as radio-resistant 
ha\ e proved to be radio-sensitive with the improved method 
of prolonged irradiation 
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METHODS or IRRADIATION 

liir object of nduim treatment k to administer a lethal 
dose to cacli cell of tlie neoplasm Cmti has shown aeia 
qraphicalU in his film the tflcct of radium on sarcoma 
cells. , mitosis stops and the eel! disintegrates In success- 
ful eases a lethal dose Ins been administered to all cells 
\ sublcthal dose produces inhibition of growth for \anous 
periods of time in our experience e\en for so long a period 
as two and a half Near'. lo obtain results chnicallj satis- 
factory It IS necessar) to gi\e the whole neoplasm a homo- 
geneous dose sufficient to produce the disintegration of the 
tumour with the least d image to the health) surrounding 
tissues It IS cNidcnt that tumours of big \olume situated 
deepK from the surface will present technical difficulties, 
although the) may be of radiosensitive t)pe There are 
four methods of irradiation in use at present , of these the 
first three are in constant use at Westminster Hospital, 
the fourth is described, as it presents great possibilities for 
the future but up till now has been emplo)ed onl) at the 
Pans and Brussels Radium Institutes, and at the ^Iemo^al 
Hospital, New ^ork 

(1) Cavitary Method 

This IS applicable in certain coses of oral, rectal and vagi- 
nal cancer The radium is introduced through the natural 
opening and maintained in position by means of holders 
which \ar) in construction according to the anatomical 
site In the case of an epithelioma of the palate or cheek, 
e g a vulcanite apparatus similar to a denture is used carry- 
ing the requisite quantity of radium This appliance is 
made individuall) for each patient (Figs i6 and 17) The 
application ma) be continuous or interrupted and is pro- 
longed till the desired reaction is obtained 
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In cases of vaginal or uterine cancer, a pessary or wax 
model IS used (Fig. 40) This method is supplemented by 
radium puncture, but presents the advantage of simplicity 
and gi\ cs good palhati\ e results 

rectal applicator of suitable size and made of rubber 
tubing offers a simple way of sterilisation as a preliminary 
to other methods of irradiation in selected cases of car- 
cinoma of the rectum The cavitary method is of great 
simplicity, but its general use has been abandoned by most 
workers owang to the diffieulty of distributing the irradia- 
tion equally throughout the lesion The palate and buccal 
aspect ot the eheek are the only situations wdiere this method 
IS still used m preference to any other 

(2) Interstitial IiTadiation 

This method consists in the introduetion of radium salts 
01 radon seeds suitably screened by platinum around and 
into the tumour. It is most suitable for those growths 
which are of small size and easily accessible to manipulation, 
'Fhe use of platinum needles of suitable length and strength 
and pio\ided with trocar points and eyelets has become the 
method of choice in the treatment of lesions of the tongue, 
floor of the mouth and certain types of cancer of the breast, 
and secondary nodules after amputation of the breast, 
'File needles are secured in position by means of sutures or 
ligatures, aie retained for periods up to ten days or even 
more and arc withdrawn at the end of the treatment by the 
thread attached to the eyelet In tumours of small volume 
It IS suflicient to suriound the lesion with needles ; in bigger 
ones It IS useful to introduce the needles into the tumour 
as well 'I'he intioduction of platinum screened radon 
seeds has extended the use of this method of interstitial 
irradi.ition to certain types of cancer of the cesophagus and 
stomach 'I'he ad\antages of this method in suitable 
eases .tre 

(1) file possibilit) of calculating the dose carefull} 
and aeciiratch 

(2) Ilomogencmis irrailiation. 
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(3) Prolongation of period of irradiation, since normal 
tissues are protected bj the multiplicity of foci and maximum 
screenage 

This method is not suitable for treatment of secondary 
lymphatic imoUement and has been abandoned completely 
m the treatment of glandular cancer in the neck In the 
treatment of cancer of the larynx it presents many advan- 
tages In cases where the extent of the growth cannot be 
exactly appreciated clinically this method is not suitable 

(3) Surface Application 

By suffice application is meant the application of radium 
at a short distance from the skin The method of applying 
radium directly on the skin was discarded because the 
cutaneous reaction occurs before the optimum dose of 
irradiation to the underlying growth has been given This 
method, as practised at Westminster Hospital, is based on 
the teaching and practice of Regaud It differs from it 
chiefly in the distance at which the radium is placed At 
Westminster Hospital 15 mm is the standard distance, 
in certain cases and for specific reasons a double distance is 
used, and occasionally i cm only The standardisation 
of distance is useful if experience gained in a number of 
cases IS to be employed for the calculation of dosage The 
substance employed is that described by O iNlonod, A 
Esguerra and G Richard® It is known as Columbn 
paste and has the following composition — 

Beeswax, 100 gm 

Paraffin (melting at 62° C ) 100 gm 

Fine white wood sawdust, zoo^gm 

Preparation of Columliia Paste 

Beeswax and paraffin arc melted together by gentle 
heat and well mixed When thoroughly mixed it is allowed 
to cool slightly and the sawdust is added slowly, stirring 
continuously This produces a spongy yellow mass which 
IS allowed to cool till all the air bubbles disappear When 
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tile mixture is free from air bubbles it is heated again and 
Mgorously stirred It is then poured into clean flat glass 
dishes 15 mm high and allowed to cool It is better to 
cool rapidly by immersing the dish in cold uater. The 
plaque of Columbia paste presents one smooth pale yellou 
surface and one dark brown slightly granulated surface. 
Columbia paste has been adopted as a support for surface 
irradiation at the Radium Institute of Pans, after extensive 
tiial of \arious compounds It possesses the follouing 
properties — 

(1) It docs not give rise to secondar}' radiations. 

(2) It gives a diffuse superficial distribution of the rays 
uhich IS homogeneous 

(3) It IS easily malleable at a temperature which is 
tolerated by the skin and is sufficiently hard at body 
tempeiaturc to keep its shape 

(4) It is easil} kept clean and is fairly light in weight, 
even u hen applications of large si/e are necessary 

Preparation oi Apparatus 

Heated to 48"^ C the paste becomes soft and malleable 
but not brittle , it can be handled with ease and suitable 
pieces cut out , these arc accurately moulded over the part 
to be treated either directly or on a previously prepared 
plaster model The saudust surface is placed nearest 
to the skin The model is then immersed m cold water 
and hardens rapidly. The next step is the disposition 
of the radium tubes or needles in the prepared Columbia 
pastL appaiatus I'his can be done cither by gently heating 
each tube or needle b} passing it through a flame and apply- 
mu It on to the external, yellow smooth surface of the 
.ippaiatus, or by enclosing the needles between two la3'crs 
ol adhesue plaster and apph'ing this to the paste. 

Distribution of Needles on the Surface of the Wax Apparatus 

lo obtain a homogeneous irradi.ition it is acbisablc to 
ii'-e as main needles or tubes as will conveniently cover the 
^nrl ice to be treated A large number of small needles 
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conTainmg o 6 i ig , t ^ oi t ^ \ 

able to a tcw tuK’> Ittwt < 4 U-\ubU«.< I1\e 

needle* an. phccd nl nbvt\ncc»>l I UM li\H\vyy\ll\ 

other It the ircttmcnt is pmUnicx^l t>\iel U\m b\ \\s\\\ 
^^eeks It is idvisiblc ti> rcdisinlnitc the iivlnun iicovllc^ 
once a w etk , this lu Ips to obt mi homov,vlicoUs ii i (uh U(<Mi ; 
Lead sheetinc i inni thiek co\cncvl with A thm ItScl o! 
nibber is inairponted m the ippu litis oi so apphtd to the 
surlace ot the phque is to protect liciltliN tlssilt, l‘spLL‘(tll\ 
the nose, the lobule ni the cii, the mbit 01 ihi liUMlgoll 
cartilages \dditionil silet\ iiiu be b\ loiLlilltJ 

the external surfice with ii shciith ol liiul ‘Hit' Wil'n 
radium and lead are stripped toguhci b\ lullifabt plii'illl 
so as to form one ippu itusniid giiiiul iigiiHi'?! Io'sroI liei'illosi 
The apparatus inu«it he inittiliiuied npiilh in j’O'iitioii h\ 
means of b indices I he tieiilnietil tnn\ he LolilllillOtK 
or intermittent, allowing a few limns* Rtst tliilh ll is, 
as a rule, tolerated hy patients withmit nmlue iHseuiMloit 
for periods up to one month , the p iticnis hemp eiitmihitied 
to persevere with the treatment 

Types of Cases Suitable for Stirfnco Appllcnlion 
This method is eminently siitlnhlc for tin treitmchf of 
cervical secondary tieposits , tirciiiotni of tliC lifeist, 
mediastinal or pulmonary new growth, hnm tumour's 
and intra abdominal neoplasms It cm he iNtd uj com 
bination with the interstitial method of imdntiofi hnt 
should never be used simnltancmKly with it as fjtlitt\/i t 
secondary irradiation may lead to ncerosis from ifi Ovcrd(jsc 
Surface application has enormously f^tended tin held 
of usefulnesb of radium therapy 

It la a wasteful form of applying rKlmrn a-, i gre if d^ d 
of irradiation is lost but if p wscssCn many idvinfigC'. t( 
requires no anaesthetic or operative procedure of any kind 
except m certain cases of pharynged growths and in cere- 
bral cases It can he prolemged for a sufficiently long period 
to give the biggest possible dose to tumour- situ ited deep 
m the tissues or inside the abdomen or chest f he super 
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METHODS OF IRRADIATION 


ficial reaction can be observed daily. Large areas can be 
irradiated at once It is a more expensive method than 
needling, since it requires a larger quantity of radium 

( I) Distance In-adiation 

This method in use in the Brussels **' and Pans ' Radium 
Institutes utilises large quantities of radium applied at 
distances of lo cm. or more from the skin It presents 
the same ad\antages as surface appheation, but much larger 
doses can be given without damaging the skin The details 
of technique \ar)' with the individual centres It requires 
4 oi more gm of ladium and a special room for treatment. 
The radium is contained in a box suspended above the 
patient , the box is lined with lead and has a \vindow to 
allow the rays to be directed on the patient. The apparatus 
weighs 150 lb , and by means of a system of pulleys or a 
trolley can be suspended at the desired angle and at the 
requisite distance from the patient It has been used wnth 
good results in cases of cancer of the breast and uterus 
'Phe distance from the skin must be very^ carefully cal- 
culated The patient reeeives two to three hours of 
irradiation daily for periods of tw'o to three w^eeks Mul- 
tiple ports of entry are made use of so as to minimise the 
quantity ol rays absorbed by any one area of skin. Dis- 
tance irradiation presents the follow ing advantages — 

(1) Greater penetration of the rays is obtained 

(2) Dosage can be increased very considerably without 
damage to normal tissues. 

(3) 'rreatment can be dicided into daily sittings of shoit 
duiation 

(4) 'I’he total treatment can be spread over longer periods 
ol tunc 

'Pile di'’ad\anta'2es of the method are of economical 
ortier only, namely, initial expense for the accjuisition of 
lame cjiiaiuuies of radium anel installation of a special 
tre.itment room 

1 he methoti has oi\en results which outweigh all con- 
sider.Uion ol cost. 
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APPARATUS 

Needles 

The radium used at Westminster Hospital both for inter- 
stitial and surface therapy is distributed in needles and tubes 



Fie I — Photocmpji of \eeoles in Use at Westminster Hospital 
The fisurcs indicate the amount of radium in mgs contained m each needle 




Fic 2 — Diagram or Needles 
A Needle composed of three sections — 

a Ejelet — proA ided svith grooAc for thread 
b Bod) — radium coit) ing chamber 
c Trocar point scresved on to bo<l> of needle 
B and C Section of special needle deM ed by E Rock Carlint, 
FRCb Portion b is made of celluloid and is interposed between 
<1 and f It IS made in sanous lengths The needle is extremel) useful 
in cases where normal tissue has to be trasersed before reaching the 
neoplasm The eselet i can be screwed on directh to r and the needle 
used in the same wa\ as needle A 

The needles 'ire made of platinum of \anous thicknesses 
according to the quantit\ of radium per needle all needles 
ha\e ejelets and trocar points 
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ficial reaction can be observed daily. Large areas can be 
irradiated at once It is a more expensive method than 
needling, since it requires a larger quantity of radium. 

(4) Distance Irradiation 

This method m use in the Brussels ® and Pans " Radium 
Institutes utilises large quantities of radium applied at 
distances of lo cm or more from the skin It presents 
the same advantages as surface application, but much larger 
doses can be given Avithout damaging the skin. The details 
of technique vary with the individual centres It requires 
4 or more gm of radium and a special room for treatment 
The radium is contained m a box suspended above the 
patient , the box is lined with lead and has a window to 
allow the rays to be directed on the patient The apparatus 
weighs 150 lb , and by means of a system of pulleys or a 
trolley can be suspended at the desired angle and at the 
requisite distance from the patient It has been used with 
good results m cases of cancer of the breast and uterus 
The distance from the skin must be very carefully cal- 
culated The patient receives two to three hours of 
irradiation daily for periods of two to three weeks Mul- 
tiple ports of entry are made use of so as to minimise the 
quantity of rays absorbed by any one area of skin. Dis- 
tance irradiation presents the following advantages — ® 

(1) Greater penetration of the rays is obtained. 

(2) Dosage can be increased very considerably without 
damage to normal tissues 

(3) Treatment can be divided into daily sittings of short 
duration. 

(4) The total treatment can be spread over longer periods 
of time 

The disadvantages of the method are of economical 
order only, namely, initial expense for the acquisition of 
large quantities of radium and installation of a special 
treatment room 

The method has given results which outiveigh all con- 
sideration of cost. 



NFLDLES 


APPARATUS 

Needles 

The radium used at Westminster Hospital both for inter- 
stitial and surface therapy is distributed in needles and tubes 





Fic 1 — Photogr.^pii of Ne£dle» is Use at Westminster Hospital 
The fiEures indicate the amount of radium tn irfts contained in each needle 




r»c 2 — Diagram of Needles 
A Needle composed of three sections — 

a E>elet — prot ided mth groove for thread 
b Bod) — radium carrying chamber 
c Trocar point scretv^ on to bod> of needle 
B and C Section of special needle desi ed b\ E Rock Carimj. 
FRCS Portion b is made of celluloid nnd is interposed between 
rt and £• It is made in tarious len<nhs The needle is extremeK useful 
in cases where normal tissue has to be tratersed before reaching the 
neoplasm The e)clet a can be screwed on direct!) to r and the needle 
used in the same wai as needle A 

The needles are made of platinum of \anous thicknesses 
according to the quantiU of radium per needle all needles 
ha\e e\clets and trocar points 
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The following are details of specification of the needles 
(Figs. I and 2) : — 
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Seeds 

Seeds are capillar}’ glass tubes filled with radon or emana- 
tion gas. The use of seeds has been ad\ocated for several 
years in America, chiefly by Joseph Muir, but it is only for 
the past year or so that their use has become generalised in 
this country The seeds used at Westminster Hospital 
are made by the Radium Institute, London.® They are 
minute torpedo shaped platinum cases containing capillar}’ 
glass tubes. Each seed is 6 mm. long, i’4 mm. maximum 
thick and has a ^^all of 0*5 mm. of platinum. At one end 
of the seed is a fine thread. The dosage varies ^\ith the 
requirements of individual cases. Each seed, vhen 
implanted, contains 1-8 or 1-2 milhcuries of radon. With 
0’5 mm. of platinum screenage pure gamma irradiation is 
obtained At the end of two weeks the seeds have no prac- 
tical radioactive ^’alue The seeds are introduced by means 
of a special trocar and canula (Fig. 3). They carry' a thread 
which can be cut short before introduction of the seeds 
if their removal is not necessary'. 

The use of seeds presents the following advantages : — 

(1) Their introduction is more rapid and easier than tliat 
of needles. 

(2) They need not be sutured in place. 

(3) They can be used m situations where the insertion 



SEEDS 


of needles is impracticable, such as the p}riform fossa, 
stomach, oesophagus 

(4) The) can be left m permanentl) without loss of 
radium or damage to the patient 

(5) Hospitalisation of patients is not necessar) except 
when laparotom) or thoracotomj is performed 

The action of seeds, howeter, is not identical with that 
of radium needles The difference is one of intensit) 






TtG 3 — Seed Intrqo'.cer 


A Canula shonn m section m tJ The trocar C is introduced into 
the canula The clip a is mosable The seed t is placed into the slot 
and kept in position bs clip « When loaded the trocar and canula are 
introduced the desired depth The trocar is remo^ed and the stilette D 
pushes the seed along the canula into the tissues The trocar is then 
withdratvn 

Whereas with needles irradiation of uniform ^ntenslt^ is 
obtained dunng the whole period of treatment, m the case 
of seeds a relatuel) large dose is gi\en off during the first 
three da)s (30 per cent) the remainder being a progres- 
si\el\ weaker do&e 

In comparing the results obtained b> the two methods 
in similar t)pes of growth eg cancer of the floor of the 
mouth experience has shown that to obtain disappearance 
of similar lesions it is necessarj to use ^er^ much bigger 
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initial doses of radon than of radium. To produce com- 
plete sterilisation of a growth the terminal period of treat- 
ment IS as important if not more so than the initial period, 
and this is where the radon seeds differ from radium needles 
The combined use of seeds and needles is sometimes of 
great practical utility. The disadvantages are overcome by 
careful dosage, adequate screenage and duplication of 
treatment 
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CHAPTER in 

GENERAL PRINCIPLES OF RADIUM THERAPY 
Tuf effect of irradiation on tis'^ucs is at present imper- 
fectl) understood From lii<;iological studies of irradiated 
tissues it has been recognised from the earliest da\s of 
radium therapt that celL in mitosis are moresensitne to 
irradiation than cells at rest Dommici showed as earl\ 
as iqo7 that cells are more scnsitiic to irradiation the more 
nearlj thet approach the cmbrjonic state Perthe» “ and 
Bohn in independent experiments showed that the chro- 
matine is the part of the cell most sensitive to irradiation 

These and other studies demonstrated that different 
cellular elements respond differentiv to the same dose of 
irradiation 

Bergonie and Tnbondeau have formulated the law 
that the sensitivitv of cells to irradiation is m direct pro- 
portion to the reproductiveactivit} of the cells Theaction 
of radium on cells or tissues ma) be summari«;ed as follow s 

(1) Excitation of Activity — Numerous experi- 

ments b> different w orkers during the past tvv entv ) ears hav e 
given such contradictory results that it cannot at present 
be assened or denied that radium even m ven small doses 
produces an cxcitator} effect on tissue or stimulates growth 

(2) Inhibition of Activity i ^ >8 0 21 — 

been established quite definitel) both by histological 
studies of irradiated tissues and bj obser\ations on tissue 
cultures in vitro It finds also substantial proof m various 
clinical manifestations 

(3) Destruction of Tissue — ^This was the first known 
effect of radium on tissues It has shown the possibilities 
of irradiation and has gradually led to modern radium 
therapy 

The destructive action of radium is subdivided bj 

19 — - 
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Regaud into two types, (i) DifTusc cytocaustic action ; 
(2) Selective cytolethal action. 

The fiist IS really a ladium burn and is obtained by 
the action on the tissues of feebly penetrating lays acting 
for a sufficiently prolonged peiiod of tunc. It is a lesion 
producing necrosis of all tissues affected without any selec- 
tivity. 

The cytolethal action is obtained from an equal quantity 
of ladiLim, piovidcd that by means of suitable scieenagc 
rays of greater pcnctiating powei alone arc used. The 
screenage ai rests ft rays and the effect obtained by y irra- 
diation IS essentially selective , it aflccts certain cells, 
whilst otheis appear to be immune to it ; it is not limited to 
the surface of the inadiated area, but extends deeply into 
the tissues. 


EFFECT OF RADIUM ON THE SKIN 

Erythema 

When a sufficiently big dose of gamma lays has been 
administered to the skin a senes of changes is observed. 
After three to four days the irradiated area becomes red 
and a sensation of heat and irritation is expeiicnccd; this 
is known as the “ erythema dose,” and is used as a basis 
foi dosage by many radiologists In practice it is found 
that in the treatment of a malignant growth, by surface 
application, the ciythcma dose is not sufficient to pioduce 
the optimum results and a gicatei dose is compatible with 
safety. Eiythcma is generally followed by pigmentation 
and epilation. 

Peeling Dose 

If irradiation is prolonged beyond the stage of ciythema 
the skin becomes daikcr, deep red or purple in coloui ; 
on the tenth day bhsteis appeal, and this is followed by 
peeling. About the fifteenth day the supeificial layers 
of the skin have fallen ofi, leaving a moist, smooth, pinkish- 
grey surface in places coveicd with fibrin, but never 00/ang 
blood (Plates IX and XII) 
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This reaction has been called bj Regaud “ acute selective 
radio-dermatitis ” It is used as an indeK of dosage 
The skin heals rapidl) (two to four weeks according to 
extent of peeling) by peripheral proliferation of epithelium 
which graduall) co\ers the raw surface The skin when 
healed is pink, soft and healthy The whole process is 
painless To obtain this reaction with impunity it is essen- 
tial to irradiate the tissues \ery slowly at a minimum 
distance of 15 mm from the skin and to screen the radium 
sufficientlj to cut off all the P rays 

Radium Bum 

If a considerable dose of irradiation by means of insuffi- 
ciently screened radium is administered rapidly an acute 
reaction results At the end of the third day the skin 
becomes red, oedematous and painful, blisters form rapidly, 
and when peeling follows the surface exposed is grey or 
green , cedema and pain increase and a slough forms 
which takes months to separate This is spoken of as 
ladium necrosis , it is due to bad technique and should 
never occur The ulcer which follows the separation of 
the slough takes a very long time to heal 

EFFECT OF IRRADIATION ON MALIGNANT CELLS 

Malignant tumours are characterised by the rapid div 1- 
sion of their constituent cells, which in certain characteris- 
tics resemble those of embryonic tissue They respond to 
irradiation more rapidly than normal tissues The higher 
the degree of differentiation of a cell the more sensitive 
It IS to irradiation 

Laca«;sagne and Monod m Pans, and Canti and Donald- 
son ^ at St Bartholomew’s Hospital and the Cambridge 
Research Hospital, have carried out histological investiga- 
tions m cases of cancer of the cervix uteri treated by radium 
These investigations show that mitosis disappears imme- 
diately after irradiation, but reappears a few days later 
in abnormal forms The following abnormalities are 
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noted : Irregularity in the arrangement of chromosomes, 
disorganisation of the spindle, multipolar division. This 
abnormal activity ceases about the sixth day and is followed 
by disintegration of the cells The effect of radium on 
mitosis and proliferation of cells was studied also by 
Champy 

Canti’s cinema film shows better than any description 
the arrest of mitosis produced by radium in normal and 
malignant cells, 

EFFECT OF IRRADIATION ON THE STROMA 

Roussy has pointed out the importance of the condition 
of the connective tissue stroma on the effects of irradiation 
on tumours The stroma plays an important part m the 
response of the tumour to irradiation. It has been shovn 
both in histological study of irradiated malignant growths 
and in observation on tissue culture that the stroma has a 
restraining influence on the proliferation of cells Roussy 
describes three types of reaction 

(1) Efficient Reaction. — Characterised by the presence 
of normal blood vessels, the appearance of plasma cells 
and fibroblasts and the disappearance of small round cells. 
This terminates in fibrosis 

(2) Deficient Reaction, — Characterised by oedema of 
the stroma, the presence of polynuclear neutrophil cells 
and abnormally thm-walled blood vessels, 

(3) Indifferent Reaction. — Showing a mixed histological 
picture containing features of (i) and (2) From the 
microscopical examination of numerous sections made at 
frequent intervals during and after irradiation, Roussy 
draws the conclusion that the response of the tumour to 
irradiation depends not only on the effect on the cells, but 
equally on the effect on the stroma A good result may be 
expected m those cases where disappearance of mitosis 
and cellular disintegration is unaccompanied by changes 
m the stroma A bad result may be expected if the stroma 
IS affected although the cells remain unchanged It is 
possible to give an accurate progp ' cases whe 
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ills ipjK iriiKc (if cells IS iccump lined b) nnrktil dunces 
in the Strom i 

IVrson il ()bser\ itions on biopsies in eises ol lincuil 
emeer fulle support Uonss\’s obser\ itions, nnd procnosis 
IS found to be b ul in e ises \\ here the tissues ire ledem itoiis 

MECHANISM OF THE ACTION OF RADIUM 
I he methods b\ wliieh these dunces ire produced 2 re it 
prise nt not known I here is in obuoiis loeil elket ot 
irrulution both on the eelK mil the siistmunc tissue 
I his loe il iition is seen elimedb mil mieroseopie ilb 
It is possible tint this loe il letnm is i direet response ot tlie 
nils to till c»nuiuri\s Reumd presumes th it the ri\s 
lut nuhuilK on the nils h\ the produetion in the phsiiu 
ol to\u substjuuis wlueh iie iispotisible tor the elunu'' 
obsiuid It Is tiui tint till elUets ol irrulution on the 
tissuis jui pulK dipeiuUnt on the blood md hmph 
snppU ol the tissues and tint this mlUieiues uuterulb 
till iisnhs ohtmnieMioin i mmu rn tlutipi Ikcinds 
thioiN Inuls suppoit m the woikot ihisim ** who di scribes 
(he ^niul n its oi the i lU i ts ot t uli itions md th it ot le rt im 
t(*\u subsianeui nmued b\ him "iiruulisK poisons 
on the siiisitivi ihu'uutiiu ol the nils iieeitiin slices ot 
nih\il\ Ivpuinunld ludinu is to diuet oi mdiuel 
lution nat pu ent not londusue Intwim the time ot 
niiulmtion inul the a(»pi uaiue ot the ehnues i peruHl 
I'liipn* whuh MUiis with siveid tuioi-s tins “lilent 
pulod ' u ol eluiuil mipoumii us both nulnnmt exlls 
iiiul noiiuiil tnuu i. althomh uppiuntK luU itUeted it the 
uul ol tUiUnunt. hwi bun pudenmdb md peimnientK 
iilluUel, tho outwiud ehmu iii't bee'enium ippiuut toi 
a eou'iieluable tmu Tlu unpoUinu ot the lueiit puiod 
I'muen elmualb meaeiwhue skm puuenisK lu iduteul 
nun loMii umall liaumu 'uuh us lu u, evdd en imuu bie ik 
elown aiul uKuate' npidb imu \e us attei in idutioiu 
b\pu(nu'niall\ Uluubuu ihownbv lUduu'*^ wlu* urulutex 
lu'>"»' vpij'i aiul ol'«e uvd ne* dumvs nil the st uv ot " Mw 
tula" uaeluvh when the whede stuutuK' demnunt 
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tidtoii : Invmihifity in (l>o mnuu;oim'iU of clwdino^MUcs, 
clis()i!;nnis;uion of the spimllr, nuiltipoliir division, This 
jihnojiniil ;ioJi\‘iJy oi';ist\s jilionf flic .sivrh chiy iiiul is lollowvil 
by disintopiiition of ilu' ivlls. 'I'lu' cIliuM of nulinin on 
mitosis ;iinl proIilbiMiion of tvlls wjis slndiod nlso by 
Champy."'' 

Canti’s ciin'ina film .sliows lu'in'r than !iny dosoription 
the' at rest of mitosis pioilnml by ladinm in noimal and 
tnalijpv.mt colls, 

EFFECT OF IRRADIATION ON THE STROMA 

Ronssy has pointed ont tin* importance' of the condition 
ol the i'oniU'cti\'c tissue stion.a on the cll’eets of irradiation 
on tnmonis, 'I'lu' siioma plays an intportani part in the' 
tespoose of tlu' tnmonr to iriadiation. It has heen shown 
both in histoIoj>ieal study of ii ladiati'd malijpiant tpowlhs 
and in obsei ration on tisstie enltnrt' that the stroma has a 
lestrainin/; inihienee' on the jiiolifeiation ol ei'Ils. Ronssy 
elesetibes thtee types of teaetiom 

(1) Edloioni Roaolion. C^haiat'tt'i iseil by the' pieseni'e 
ol noimal blood nh'sscIs, the appearance of plasma t'l'IIs 
ami libioblasts and tlu' elisappearanet' of small I’oimd ('ells. 
This teiminates in (ibiosis. 

(2) Dolloionl Roaolion. (dianu’terised by o'dt'ina ol 
the stioma, the piese'nce of polymieh'ai' lu'iMiophil ('cUs 
and abnormally ihin-walh'd blood vi'sst'ls. 

(3) Indill’oroul Roaolion. .Showini* a mixed histolopieal 
picture eoniaininj’ feat ores of (1) and (2). hVom the 
micioseopieal examination ol mimerons seel ions made at 
lrec|iu'nl intervals dinin.n and alU'r irradiation, Ronssy 
(haws the eonelnsion lliat the i('s|V)nse of the tnmonr to 
inadiation dejiends not only on llu' ellecl on the cells, hnl 
ecpially on the elleei on the stioma. A /vaal result may he 
e\]X’Cted in those eases where disaiipearanee ol mitosis 
and eellnlai disinlejpalion is nnaec'ompanied by ehannes 
in the stioma. A bad result may be expected if the stroma 
is alleeled allhoiij^h the cells lemain nnehan/yd. H is not 
possible to give an aeenrale jn'ognosis in eases w'here the 
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Although at prcbent we reh entirel\ on the local effect 
of radium, it i5> possible that in the future radium therap\ 
ma\ offer either alone or in combination with actu*ating 
agents a form of serum therap\ 

GENERAL EFFECTS ON PATIENTS OBSERVED DURING 
IRRADIATION BY > RAYS 

No disturbances comparable to those observed dunng 
treatment with intensive \-ra\s are observed In cases 
of carcinoma of the mouth, where the dose of radium is 
small, no somatic changes due to the radium application 
are observed In cases of surface application over wide 
areas, e g , breast neck, abdomen the following changes 
are noticed — 

(1) A diminution m the total quantitv of unne passed 
IS noticed dunng the first three to four davs of treatment , 
after that in those patients in whom a beneficial effect of 
the irradiation is observed clinicallv there is a definite 
polvTina 

(2) There is a nse in the puKe and respiration rates 
after the first twentv-four hours of treatment persisting 
for a week or more 

(3) Anorexia, general depression and slight mahise are 
observed in the majontv of cases 

(4) No marked changes in the blood are elicited 

(5) In a few cases where the mass of growth acted upon 
bv radium is of considerable size or m cases w here numerous 
radon seeds are introduced into the ce^ophagus or intra- 
pentoneallv , marked toxic reactions characten'sed bv a tall 
ot blood pressure vomiting subnormal temperature and 
collapse are sometimes observed These phenomena are 
allied to a form of protein shock produced b\ endogenous 
intoxication from the cellular elements of the irradiated 
tumour This view finds support m the work ot Loeper 
and Tonnet who found a rapid increase ot globulin 
lipoids and glucose in the blood in ca'^es of disappearance 
of tumours after irradiation Chnicallv these manifesta- 
tions comparable to anaph\laMS are found when a large 
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dose of radium is administered rapidl}^ as m the use of radon 
seeds, where half the dosage is obtained m the fiist three 
days. The phenomena are Jess frequent and Jess pro- 
nounced if tlie treatment is prolonged over a Jong peiiod, 
e g , two to tJiree weeJcs It is tJierefore an advantage to 
substitute surface irradiation for interstitial irradiation 
or to combine the two so as to minimise the Jatter wlien 
large masses of malignant growth are to be destioyed. 
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CHAPTER IV 

CANCER OF THE BUCCAL CAVITY 

TONGUE AND FLOOR OF THE MOUTH 

In considering the relative values of surgery and radium 
therapy in the treatment of cancer of the oral cavity and 
tongue, one is faced with a problem of particular difficulty 
Although It is comparatively easy, by means of radium, to 
obtain the disappearance of the primar}’^ growth in the 
mouth, the treatment of the cervical glands presents diffi- 
culties Avhich can be overcome up till the present da)' 
only by a combination of surgery' and radium therapy 
The purely surgical treatment of the primary lesion 
m the mouth is associated with a percentage of fatal results 
increasing m direct ratio with the extent of the grovth 
It IS followed by a grave mutilation of the patient and 
finally, owing to the appearance of metastasis in a vast 
proportion of cases, and to local recurrence, the percentage 
of cures is small and the prognosis grave. To-day, surgical 
treatment stands where Butlin left it some thirty years ago 
Further experience has led to the adoption of diathermy, 
as advocated first by Nagelschmidt, instead of the knife 
This method was developed by Douglas Harmer,**” and it 
extended the field of active treatment to a group of cases 
considered up till then as inoperable, and holds a definite 
and vety useful place in the treatment of oral cancer The 
application of radium treatment to neoplasms of the mouth 
produced only poor results at first, and it was only after 
the original, ingenious and persistent efforts of Quick 
in America and Regaud in France, that the possibilities 
of this method were made known 

The superiority of radium treatment is such that, as far 
as the primaty growth is concerned, it is the only method 
which combines both safety in the actual performance 

2S 






PL'VTC I 

Ilpitlicliomn of Tongue 
A Hefoie trcalmcnt 
13 I'n e MccliS after treatment 
C Toni niontlis after treatment 




PLATE 1 


Epithelioma of Tongue 
A Eefoie treatment 
13 I'n e weelxs after treatment 
C Four months after treatment 
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with the best results to be obtained , and this \Mthout 
mutilation 

Surgical treatment in the hands of conscientious and 
skilled surgeons has gi\cn results so indifferent that those 
obtained b\ radium appear brilliant 

In operable cases the immediate results are so good that, 
guen the correct technique, this newer and more humane 
method of treatment ought graduall} to supersede the 
older methods As regards final cures, periods of eight 
jears ha\e now been passed At \\estminster Hospital 
patients treated as long as four and a half jears ago arc 
alne and well, so that it can be confidentl) expected that 
ultimate results will be as gratifying as the immediate 
alle\iation offered to the patient 
Radium treatment dots not always result m complete 
disappearance of tlic growth In my experience a second 
treatment is possible and sometimes gi\es excellent results 
Harmer ad\ocates excision of the scarred tissue by dia- 
thermy If treatment b\ radium has failed it in no wax 
makes the case inoperable, on the conrrarv it often happens 
that an inoperable grow ih becomes operable 

PATHOLOGICAL CONSIDEKATIONS 
As the treatment of oril neoplasms by means of radium 
depends, at least partly , on the selective action of the gamma 
rays upon the newl\ developed cells it is important to give a 
brief outline of the patJioIogical varieties which are sub- 
mitted to these irradiations The common type of malig- 
nant growth in the mouth is thesquamous-celled carcinoma 
Starting on the surface the epithelial cells grow downwards 
into adjoining tissues in columns of newly formed cells 
separated by a varied amount of fibrous tissue The 
\arious stages of chronic superficial glossitis, so aptlj 
called precancerous influence both the derelopmcnt 
of the neoplasms and the effects of treatment The success 
of radium treatment depends upon the condition of the 
tissues bearing the neoplasm Old-standing glossitis or 
siphihtic changes predispose to fibrosis and lead to changes 
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in the blood vessels and lymphatics of the tongue As the 
best results are obtained in those cases where the blood 
supply is the richest and the lymphatic drainage freest, 
the condition of the stroma of the new growth is of the 
utmost practical importance The presence of oedema is 
of the gravest import and the prognosis is frankly bad in 
those cases where the oedema is considerable Clinically 
four types of neoplasm are recognised • the papillarj', the 
nodular, the ulcerous and the fissured. The degree of 
malignancy of these groups when considered from the 
surgical point of view is m the order mentioned. From 
the point of view of radium therapy the prognosis is in the 
reversed order and the papillary type which is the most 
malignant responds most rapidly to irradiation The more 
rapidly the tumour grows the more sensitive are the indi- 
vidual cells of the neoplasm to the effect of gamma rays 
Clinically, it is found that the caryokinetic index of de 
Nabias is of less importance than the condition of the 
stroma. 


ANATOMICAL CONSIDERATIONS 

The anatomical situation of the primary growth affects 
the results obtained The most favourable situation is 
the anterior part of the tongue or the lateral margin, the 
least favourable is the floor of the mouth The posterior 
part of the tongue presents difficulties in approach, and so 
the extent of the lesion is easily underestimated It also 
adds to the difficulty of the technique, but this is gradually 
being overcome by the use of special introducers and better 
illumination The main reason why cancer of the posterior 
part of the tongue presents such difficulties is because the 
growths are nearly always advanced. 

Growths of the inferior aspect of the tongue and floor 
of the mouth extend early beyond the intrinsic muscles 
of the tongue into the submaxillary and submental areas ; 
they involve the alveolar margins and later on bone This 
renders treatment difficult and necrosis is apt to occur 
Early lesions in the floor of the mouth give good results 



GLANDULAR INIOLIEMENJ V 

The prognosis m ndmm treatment of cancer ol the 
tongue depends upon three distinct factors (i) The 
anatomical situation and extent of the grouth {2) The 
macroscopical %ariet> of the tumour (3) The condition 
of the stroma and absence of oedema The remainder of 
the oral ca\it^ presents less difficulties The pahte, uMila, 
pillars of the fauces and buccal muco«a, uhen the scat of 
squamous'celled carcinoma, respond to radium treatment 
The growths m these situations can nearly alm}S bt 
improted and sometimes disappear cntircl} In the former 
case diathermy u ill often complete the cure 

DRAINAGE AND GLANDGLAR INVOLVEMENT 
The earl) in\oKemcnt of the Ijmphatic ghnds and the 
difficulties presented b> the treument of the neck over- 
shadow m importance all other considerations in dealing 
with the new growths of the oral caiitv It is the Ivmphatic 
invasion here, as in other situations, that is likelv to defeat 
the efforts, both of surgerj and radium therap) 

The lymphatics of the tongue extend from the base 
of the skull to the clavicle, and form two longtitudmal 
chains along the course of the main vessels of the neck 
and a semicircular chain comprising the submaxillarj 
submental and suprahyoid glands The earl> involvement 
of the glands from carcinoma of the tongue and palate 
contrasts very unfavourably with the slower involvement 
of the glands in certain neoplasms of the Iip and cheek 
The possibility of a bilateral invasion of the glands m 
a strictly unilateral growth is explained on anatomical 
grounds, and the bilateral infection m cases of neoplasms 
of the palate and frenum of the tongue is universally 
recognised These factors must be taken into considera- 
tion when planning the treatment of a given case 
The suitability of a case for radium treatment and the 
choice of the technique to be adopted depends upon two 
principal factors (i) The degree of extension ot the lesion 
(2) The anatomical position of the lesion The question 
of glandular involvement does not per se materially alter 



32 CANCER OF THE BUCCAL CAVITY 


the treatment of the primar}^ gro\Mh, although it profoundly 
affects the prognosis and demands a more careful con- 
sideration of dosage Even with obvious glandular infec- 
tion the primary grovth can be made to disappear, and the 
question of the treatment of the lymphatic area presents 
a separate problem 


TREATREENT 

The treatment of oral cancer is t^vofold : (i) Radium 
therapy of the primaty grovth , this should always be tlie 
first step ; if it fails, surgery may still be resorted to. 
(2) The treatment of the lymphatic area It has been stated 
repeatedly that it is advisable to treat the neck first, and it 
was argued in favour of this method of procedure that the 
radium applied to the primary^ lesion m the mouth bad an 
activating effect upon the cells in the cervical lymphatics 
This was based on the clinical observation that during the 
treatment of the tongue or palate by radium the cendcal 
glands increased in size The observation is probably 
correct, but its significance has been wrongly interpreted. 
The increase in size cannot be ascribed to the activating 
effect of radium upon distant neoplasm cells. Both 
clinically and from the observation of Canti it is seen that 
the effect of radium upon neoplastic cells is inhibitory 
The increase in size of the cervical lymphatics occurs only 
in cases where pre-existing oral sepsis has not been eradi- 
cated and is inflammatory in nature It can, and ought, 
to be avoided by an adequate oral toilet and the sacrifice 
of all teeth even when apparently healthy It is the custom 
at Westminster Hospital to treat the 
allowing a period of three weeks t 
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PLATE II 

A Epithelioma of Tongue Ulcerative type before treatment 
B Twenty-one days after treatment. 
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tion on the neck This step, therefore, should be left till 
the primar} growth his been successful!) dealt with The 
onlj case in which the I}mphatic area should be dealt with 
first is a lesion of the pjnform fossi 

Mode oi Disappearance oi the Growth 

The tumour becomes softer and the surface of the grow th 
ind adjoining tissues takes, on a whitish appearance as if 
It had been painted with pure carbolic acid (Plate I, b) , 
the white lajer is 1 deposit of fibrin, and is an indication 
that an optimum dose of radium has been given The 
growth becomes flattened, the induration diminishes, and 
epithelialisation takes place from the periphery With 
correct technique the amount of residual fibrosis is verj 
small, and in successful cases it is difficult within three 
months of the cessation of treatment to find the site of the 
original growth 

Fnmary*Lesion Technique 

The method employed m the treatment of the primary 
lesion in the mouth is based on the principle of prolonged 
irradiation with small quantities of well-screened radium 
The older methods which aimed at rapid sterilisation of 
the growth b> large quantities of insufficient!) screened 
radium presented two disadvantages The short period of 
treatment necessitated larger doses of radium and less 
protection, which resulted not infrcquentl) m radium 
necrosis both of the soft parts and of the bones The 
second disadvantage was that during the brief period of 
irradiation the cells not undergoing mitosis escaped the 
lethal dose and after a time became active again The 
scars resulting from rapid irradiation are considerable 
Before introducing radium it is essential to carr) out a 
scrupulous toilet of the mouth All carious teeth are 
extracted, tartar is scraped gold bridges and metal fillings 
are removed so as to avoid secondar) radiations which ma) 
lead to necrosis Infection of the mouth is dealt with and 
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frequent moutli waslies employed till the gums are healed 
The introduction of radium needles can be carried out 
under regional aniesthesia if the patient is temperamentally 
suitable for it For lesions on the postero-dorsal aspect 
of the tongue, intratracheal anaesthesia through a nasal 
catlieter is preferable. The tongue is dried and examined 
b} inspection and palpation, so that both the extent and the 
volume of the growth are ascertained. Needles are intro- 



Fig 4 — Mfthod of Introdi ction or R\riim Needles 
The linen tlireid is pissed tlirouch the c\c!t.t of the ndiuni needle 
ind tied One end is pissed throuch hcilthv ti^ue b\ means of an 
ordinary needle and tied The needles are shown half introduced into 
the tontme but should be entirely buried 


duced around the growth into healthy tissue at a minimum 
distance of i cm. from each other (Fig. 4). The needles 
must be completely buried in the substance of the tongue, 
tlie linen thread only protruding at the surface, as otheiv\nse 
small areas of superficial necrosis ill occur around the pro- 
truding eye of tlie needle, although this part does not con- 
tain radium (Fig. 5) The thread is passed tlirough the 
substance of the tongue, tied at one end and cut short. 
The long ends are collected into a rubber tube and attached 
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I >c 5 

The radium needU i cnmpleteK buried m hcdlh) ti sue around the 
neoplasm the thread prntrudins. at the surface 



lie 6 — Altervati\t: Method of Istrooiction of Radicm Needles 
The needles are shonn half intrcxluced the> should be entirel) 
buried They are not sutured to the tongue but attached to each other 
m couples One end of the thread is left long 


3—2 
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to the skin of die clicek by means of strapping. An alter- 
native method applicable to certain types of lesion and 
which obviates the necessity of suturing the needle into the 
tongue, IS that described by Douglas Harmcr.’^ Longer 
needles arc employed, " they are inserted into the growth 
Itself and into normal tissue around it. In some cases more 
than one layer of needles is necessary To keep them in 
position they aie inserted in pairt,, one needle being pushed 
from before backw'ards and the other from the re\crsc 



Pig 7 — Skhcham or Tin himoxadii 1’i.aiim.m Siid'^ in 
Tongi r AND PiooK oi Moitii 

direction (Fig 6). The linen threads which are attached 
to them are then tied together With tins method it rarely 
happens that a needle slips out of place ” When dealing 
wnth a neoplasm situated far back on the postero-dorsal 
aspect of the tongue, the introduction of needles may 
present serious technical difficulties In this position 
platinum radon seeds as made at the Radium Institute, 
London, are of great advantage (Fig 7) There are many 
technical advantages m favour of the use of seeds, most of 
wLich have been reviewed m Chapter II It may be useful 
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Fic 8 — Method of Sihface lBR.iDf\TiON of Toscit 
\ \-ulcanite plate la appbed on the aheolar margtn the plate carne;» a 
box containing radium and cx>\ered nith i mm Ot lead so as to protect 
the ahcolar border arid the palate the bos covers the antenor portion 
and lateral margins of the tongue and extends backwards bevond the 
grow th 



Fig 9 — Plates vrvDE from Stent or Shex-I-'c lined with 
I MM OF LE.vn 

<i and b For protection of hard palate vrith extension backward to 
cover the le»ion and keep needles in position 

Plate for protection of ah eolar margin of low er jaw durtnc treatment 
of tongue 

d Plate for protecDon of palate and alveolar margin of upper jaw 
dunng treatment of tongue 

< Plate carrving small box lined with lead on inner side filled with 
Columbia paste and containing radium for treatment of epithelioma of 
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to recapitulate them here for cancer of the oral cavity, 
seeds are suitable because of the ease of their introduction 
and the fact that they need not be sutured in They can be 
placed and kept in position in situations inaccessible to 
needles. In cases where an anaesthetic is undesirable seeds 
are to be preferred, as the time of introduction is shorter 
than that for needles But from the point of view of uniform 
irradiation needles are superior , the dosage and especially 
the terminal irradiation are more under control With 
adequate protection with platinum, seeds may be used in the 
oral cavity without lead protection of the bony arches, as the 
amount of irradiation emitted diminishes rapidly in the 
first forty-eight hours In cases where most of the tongue 
IS involved by the disease and the introduction of needles 
IS difficult, surface application by means of an intrabuccal 
apparatus is an alternative although less efficient method 
of applying radium (Fig 8) The protection of the rest 
of the mouth, especially the palate and the upper and lower 
alveoli, IS obtained by means of a dental apparatus made of 
vulcanite or stent and containing i mm of lead The 
apparatus is made for each individual case, and the extent 
of the lead protection can be modified so as to leave a greater 
or lesser area of mucosa exposed to the rays (Fig 9) 

Dosage 

Needles containing o-6 mg and i 33 mg are used Their 
number varies with the extent of the growth , with a mini- 
mum space of I cm between adjacent needles eight to ten 
needles are required to surround the neoplasm The 
needles are left in position seven to eight days ; very occa- 
sionally nine days are required to obtain the necessary 
reaction The total dose varies from 800 to 1,600 mg 
hours In a few cases as much as 2,600 mg. hours is neces- 
sary If radon seeds are employed eight to ten seeds of 
1-8 M C initial strength are left m position for ten days 


Causes of Failure in Treatment of the Primary Growth. — 
An analysis of the cases where the primary growth 




PLATE III 


Epitlielionia of Floor of Mouth and Tongue Ulcerative type 

A Befoie treatment 
B Two months after treatment 
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failed to respond to treatment shows that the cause of failure 
can be classified under four headings — • 

(1) Underestimation of the extent of the growth — this 

occurs in the postero-lateral group of lingual can- 

cers , the extent of the disease is not sufficienth appre- 
ciated and the tonsillar portions of the grow th are not sub- 
jected to irradiation 

(2) Insufficient dosage EspecialK in situations pre- 



FlC 10 — BlOPs>\ OF CABtlNOM^ OF TONCtE IIXI TBMID IN 
PWTE - 

Photo micrograph of squamous celled caremoma Magnification 
80 diameters 

seating difficulties in access, the distribution of the needles 
is not sufficiently accurate, and the actuil dose gnen 
sublethal 

(3) Radio-necrosis due to insufficient protection or to 
too large dosage m each needle 

(4) Presence of adema 

Except for the last cause, where the reaction between 
tissues and radium is inadequate the causes* of failures are 
avoidable by improvement of technique 
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Besides these causes of failure, a small number of cases 
appear to respond very inadequately to irradiation. Harmer 
believes it to be due to a general constitutional factor, and he 
has noticed that in patients who have been alcoholics or 
have lived in hot climates, the results are not satisfactory. 



Fig II 

The same as Fig lo, ni.ngmfied 300 diameters 


The treatment of the cervical lymphatic areas is considered 
in Chapter V. 

Illustrative Cases 

Mr, F. A V , age thirty-nine years Siv montlis’ history Epiriic- 
homa of the papilhferous t3'pe on the right border and on tlie under 
surface of the tongue, involving slightly flooi of the moutli 

Biopsy. — Squamous-celled carcinoma 

Tieatment — Twelve needles at o 5 mg of radium element each 
and three needles at i mg each, inserted for seven days 



ILLUSTRATIl E CASES 


41 


Total Dose — 15121115 hours 

[See Plate 1 ) 

(n) Condition before treatment 

(b) Condition fi\t, t\eeWs after treatment 

(c) Condition four months after treatment 

There i\as a ma^s of glands on the right side of the neck A 



Crile s dissection i\as performed three weeks after irradiation of the 
pnmar) lesion and this was followed bt a radium collar two months 
after operation 

Total Dose to Neel — izooo mg hours No recurrence up till 
the present (ten months) 

Mr M Ch age fiftj mnejears Epithelioma of floor of mouth 
and left lateral aspect of tongue and frenum Ulcerative t\pe 
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Three months’ duration Ten radon seeds introduced Total dose 
i8 M C D. 

Palpable glands on the right side of the neck Crile’s dissection 
performed No evidence of malignancy in glands on histological 
examination Complete recovery WeU one year (Fig 7) 

Mr H H , age forty-six years (Plate II ) Extensive epithelio- 
matous ulcer on left side of tongue from tip to pillar of fauces, in- 



Fig 13 

Case under the care of Mi Rock Carling Epithelioma of the tongue 
Condition before treatment 

volving half the tongue Wassermann reaction positive No 
enlarged cervical glands 

Biopsy — Squamous-celled carcinoma (Figs 10, ii, 12) 

Ticaltncui — ^Eleven needles at o 6 mg of radium element each 
inserted around the growth for seven days Total dose, 1,108 mg 
hours The growth had entirely disappeared Well two years 
Ml E Fi , age fifty-one Extensive epithelioma of the floor of 
mouth and right postero-lateral aspect of the tongue , tongue fixed , 
sain ation \ ery marked , pain in the ear , mass of glands in the right 
submaxillar\ and carotid areas 
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Nme needles at o 6 mg of radium element and three needles at 
1 3 mg of radium element introduced Duration of treatment 
nine da^s Total dose, 2 6oo mg hours Rapid retrogression of the 
disease One month after radium treatment Cnle s dissection per- 
formed On lea\ing hospital slight induration on the lateral border 
of the tongue \o ulceration no pain (recent case) (Fig i^,) 

Mr Mm C age fort\ nine ^ ears (Plate III) Se\en months 
historv of ulceration of floor of mouth Epithelioma of left antero- 





Fic >4 

Same as Fie 13 Tnehe months after treatment 


lateral part of the tongue and floor of mouth Mass of glands m 
submental and submaxillarj regions 

Btops\ — Squamous celled caranoma 

Treatment — Eight needles at o 6 mg of radium element each 
introduced for seien da}s Total dose 806 mg hours Lesion 
heuled entireh uithin fourteen dajs Cnies diss-ction on left side 
of neck Recurrence of glands on nght side of neck Remoial of 
glands (not a Cnle s dissection) Recurrence of cervical deposits on 
nght side Death 
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Mr C G II , age fifty-nine years (Plate IV) Kpithelioma of 
dorsum of tongue, centrally situated c\tending down to but not 
involving floor of moutli No palpable glands. 

Biopsy — Squarnous-celled carcinoma 

Ticatvicut — Four needles at i 3 mg of radium element each and 
si\ needles at o 6 mg of radium element each, introduced for seven 
da3's 1 otal dose, i ,47iS mg hours Sc.ir excised by diathermy 
three months after irradiation 

Htslulopy — Fibrous tissue onlv 

Eight months later enlargement of cervical glands on the right 
side Crile’s dissection performed Glands contained secondary 



Tic 15 — SiviAGtiAM or Twrevr Radilm NriDLi.3 in Toscir 
AND rcooit or Moltii 

deposits Post-operariv e irradiation 10,000 mg hours Well twelve 
months 

Mr A D , age sev'enty-three } cars (Fig 13) Case under the care 
of Mr Rock Carling Epithelioma of dorsum and right lateral 
border of tongue, ulcerativ'c type 

Biopsy — Squamous-cclled carcinoma No palpable cervocal 
glands 

Total Dose — 1,716 mg hours 

The condition before treatment is shown in Fig 13 The lesion 
healed entirely Si\ months later there w'as a small recurrence , 
this was again successfullj irradiated Total dose, 528 mg hours 
The condition twelve months after treatment is shown in Fig 14 
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Hpithclionia of Tonsuf 

\ Before treatment 
B Diagram to show depth of grow th 
C Iwo months after trcatnu-nl 
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The importance of this case is that it hous the poasibilm of 
appl}in£; radium more than once to the same partion of the tongue 
further, it shows that such application is nul <. ml ^nd retrogres-'ton 
of the growth is obtained 


Mr A P age si\t) one \earb Under »h eire of Mr Arthur 
Evans and the author 

Papillomatous growth on the under surf' e the tongue and floor 
of mouth Enlarged cervical glands palpi'ie m the right anterior 
and submaxillan triangle 
Biopsy — Squamous celled carcinoma 

Treatment — Ten needles at o 6 m«» ot r i ii lem-nt each were 


inserted around the growth and left m po even divs 

Dose — 1, 008 mg hours, Entiu ' ,{ u net of growth 

followed The neck was treated si\ weeks 1 1 cr bv mtans of a collar 


canning 40 mg of radium element in 1 tuci kuirtetn hours dailv for 
ten davs Total dose ^,600 mg hour Entire disappearance of 
enlarged glands followed Well three vears after 


PALATE UVULA AND PILLAPS OF FAUCES 
Epithehomata of the palate, uvula nul pilhre ot the fauces 
cannot be easil) cured bj operation am) ndiuni treatment 
gives better results The prognosis lor the pnm \ry growth 
18 verj good, and in a large proportion of cases the pnmarv 
growth of the palate disappears on irradiition Ihc 
ultimate prognosis is more grave owing to « ith uui 
bilateral dissemination in tlie cervu.*! Hilatcnl 

infection of the cervical lymphatics i', iuok livijUtni in 
these situations than in any other form ol iiitrioril cinccr 
Pillars of Fauces and Uvula Technique — Fhe treitmcnt 
of the primary growth of the pillars ot the fauces and uvula 
IS carried out by means of radon seeds In this situation 
seeds present many advantages After prcliminarv oral 
foilet, seeds are introduced by means of 1 trocar around 
and behind the growth , a regular distnbution is aimed it 
the seeds being placed at a distance ot 1 cm troni caeli 
other With an initial strength of i 8 or 2 M C per seed 
about eight to twelve seeds arc neccssarv according to the 
o'^tent of the lesion Thev are left in position for period^ 
of seven to ten days , the patient is txamined tverv seeond 
dav and the seeds removed when there is evidence of reae 
t'on manifested by redness and slight irdema Hnspitalisa 
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tion IS not essential, and the majority of these cases can be 
treated as out-patients at this stage When seeds are used 
It IS not necessary to provide for protection of the mandible 
by means of a lead-lined shield, as osteonecrosis is very 
unlikely to occur providing the seeds have 0-5 mm of 
platinum protection If seeds are not available needles con- 
taining o 6 mg of radium are used They must be securely 
sutured m position, and this is facilitated by the use of cleft 
palate needles Protection of the hard palate and of the 
lower jaw becomes necessary owing to the continuous 
maximum intensity during the whole period of treatment 
The needles are left in position seven days , the average 
total IS 1,000 mg hours 

Palate. Teclinique 

There are three methods of irradiating the palate, and 
the choice is decided by the extent of the growth, the 
facilities for obtaining radon seeds and the services of a 
skilled dental mechanic 

Radon Seeds Method. — This is in every way similar to that 
used for the pillars of the fauces and uvula It is useful in 
lesions of the palate of moderate extent and not involving 
the hard palate The seeds are distributed equally around 
and in the growth and left in position seven to ten days 

Needhng. — Small needles of o 6 mg each are inserted in the 
substance of the palate, care being taken not to perforate the 
soft palate or injure the underlying bone There is no neces- 
sity for suturing the needles, but they are provided with a 
short thread for the purpose of withdrawal at the end of the 
treatment The needles are kept m position by a lead-lined 
vulcanite plate fitting closely to the roof of the mouth and 
kept in position by the peripheral cup-like extension fitting 
over the alveolar margin (Fig g, a and b) Protection of the 
lower jaw is not necessary If difficulty is experienced in 
keeping the apparatus in position a cork is attached to one 
side of the plate, and this provides a point of purchase for 
the alveolus of the lower jaw A bandage will keep the jaws 
in contact without undue fatigue to the patient 





PLATE 


Epitlielioma of Palate 

A Condition befoie treatment 
B Condition e \\ eeks aftei treatment 
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Infrabuccal Surface Appbcabon — Thl^ can 1 ^ ' rul 

the method of choice, and l^ untablc tor ill . , , ,tnt 

thoie mi oh int! the free border of the palite u 1 . , , 

•ipfctcr cast of the roof of the mouth iml i, l.sum ,s 
lafen i MiIcanitc or ^tent apparatus IS m , „l 1 ikiI 

nsi e wit I j rnm of lead, a window enritsiiuiwhiit; 
accutatch to the extent of the lesion is cm i.. the upper 
mrfacc of the plate , radium needles of a i t iml a fi ina 
are paced equidistalh from each otfier iiul eoiereel In 
wu camte Tiftccn mp of radium are requireei I In phte 
s worn at and nipht for ten to fourteen eiws It e in he 
moie ailj and the mouth irripitetl with a niikl niti- 
cp 1 C t tlia needles art rtirrinctd 

mn t ^ r ^ ^ vmiform irndntion I he rcMilt*; Trc 
thp and t\tcn«i\c cartnumi it i jnsolvinc tsen 

"noic palate ha\c hten made to dj-'appi. tr C irc must 
iinrf exceed lo to i? mg of ndiiim md iiamim 

necr '^ **^*^ to prt\tnt in\ possibiht\ ol 
roiijs Tor the treatment of the phndiilar in\ol\enicnt 
of the neck, see Clnptcr V 

If Ltsm\T^\^ C\ t- 

p4n, ^ as=«icnu three lean (Plate \ ) 

s’^Jjn'bom'odtTf 

se\en needfes at o 0 mj, ot radium ckmunt cJuii for 

^tprowth* total do«e 734 mg lioiin Complete disippLar met 

before and after treatment is> shown m Pittt \ 
Jrradiatio was done followed b> distmce 

a Columh' radium tfemenl in multiple foei applied on 

ii ftnr, P^stc collar sixteen hours daih tor ten da\s loti! dose 

supraclaticular glands twelic months liter 

ooo me hours m U\cni\ out 
of s petlme of the supnclai icuiar area Dis \ppt ir intt 

"ell eighteen month. 


I le/ivoui 

^PfCh 1^*^ situation a distinction must be made between 
^elioma and sircoma The latter is much more lensitue 
^^diation and requires less imdiation 
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done at this stage, as it is \ eT} important to disturb as little 
possible the nutrition of the area treated 
Second Stage — Immediate!) after the removal of the 
seeds or needles surface irradiation is carried out A plaque 
of Columbia paste is moulded over the side of the face 
covering the lower jaw, the area of the operation and the 
upper part of the neck Thirt) mg of radium m multiple 
foci are distributed on the surface of the plaque and applied 
twelve hours dailj for fivetosivdajs , a total dose of 2,000 
to 3,000 mg hours being given It is not advisable to give 
a bigger dose at this stage For treatment of the cervical 
glands, see Chapter V 

ICLUSTRVTIVE CVSE 

Mr G B age fift> three jears (Plate VI ) Epithelioma of nght 
pillar of fauces mvolMng tonsil and extending to free edge of palate 
and uvula Duration three months Palpable glands on right side 
of neck 

Treatment — Seven needles at o 6 mg radium element each intro 
duced and left in position seven dajs Total dose 705 mg hours 
Complete cicatrisation of lesion 

The condition before and after treatment is shown in Plate Yl 
One month after treatment of primar) growth Crile i> dissection per 
formed Glands found to be infected with secondarv deposits 
Five weeks later glands m left anterior triangle palpable Dissection 
fo!lov\ed bj immediate surface irradiation 25000 mg hours, in 
eighteen dajs 

Extensive peeling Complete disappearance of mass ^^ell 
eight months 

BUCCAL MUCOSA 

Epithelioma of the cheek responds well to radium treat- 
ment The extent of the growth is the mam factor in the 
choice of the technique adopted Surface application from 
inside the mouth or extemallv maj be used as an alternative 
to needling in this situation, and b> this method there is 
less risk of perforation of the cheel and a more even distri- 
bution of radium is obtained Needling with verj small 
needles 9 mm long or seeds gives very good results 

Techniciue 

For a localised growth not invading the muscles of the 
face or the gingival mucosa a stent, shellac or vulcanite 
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shield IS made to fit either the lower or the upper jaw, which- 
ever IS most suitable for the individual case A vertical 
plate IS attached in the apparatus ; this shield fits between 
the alveoli and the cheek and is in contact with the neoplasm 
(Figs i6, 17) It has an internal layer of i 5 mm of lead 



Fig 16 

Intrabuccal apparatus lined with lead and carrying a small bo\ con- 
taining radium The box beeps the lesion and alveolar margins at a 
distance from the radium 

for protection of the alveoli If space permits the vertical 
plate is replaced by a small flat box Radium is placed in 
the box or on the lead and covered with vulcanite The 
apparatus contains a total of 10 mg of radium, and is worn 
continuously foi seven to ten days A total dose of 2,000 
to 3,000 mg hours is given. 
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If the growth has imaded the muscular lajer of the cheek 
and there is difficult} in opening the mouth external applica- 
tion b} means of a Columbia paste plaque is resorted to 
The dosage in this case IS increased to 5,000 mg hours In 
cases of extension of the lesion to the gums the prognosis is 



/ = lead 

(p = Columbia paste 
A = neoplasm 

much worse, as there is a risk of osteo-necrosis from the 
irradiation 

If needling is resorted to a total dose of i ,200 to 2,000 mg 
hours m se\en to ten da}s is gi\en b} means.of multiple 
small needles 

Illustr^twe C\se 

Mr OF agesevcnw four Underthe ca'^e of Mr \rthur Evans 
and the author 

Extensive ulcer of right cheek size of a five shilling piece 

Biopsy — Squamous celled carcinoma Mass of glands in nght 
submaxillar} region 

Treatment — Needling of growth with ten needles, at o 6 mg 
radium element each Left in pobition seven davs 
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Total Dose — i,oo8 mg hours Complete disappearance of 
growth 

Radium collar applied to neck but patient refused treatment after 
seven days’ application 

Mass of glands remained stationary for two years , then grew 
rapidly and fungated through the skin 

Patient died two years after treatment At the time of death the 
mouth was normal 


LIPS 

Epitheliomata of the lip are treated by means of horse- 
shoe shaped Columbia paste plaques The growth is simul- 
taneously irradiated from the inner and outer sides , i mm. 
of lead is used as a protection for the teeth and alveoli 
The dosage depends upon the size of the growth, lo to 
20 mg of radium are necessary in most cases The irradia- 
tion IS intermittent, the patient being treated ten hours 
daily for two weeks The total dose varies from 1,400 to 
3,000 mg. hours 

Illustrative Cases 

Mr J C A , age fifty-nine years (Plate VII ) Under the care of 
Mr William Turner and the author 

Epithelioma, nodular variety, of lip and buccal mucosa No 
enlarged cervical glands palpable 

Tieatment — Eight needles at o 6 mg radium element each, intro- 
duced around the growth and left in position seven days Followed 
by surface application on wax for three days 

Total Dose — 1,200 mg hours Total disappearance of growth 
The condition before and after treatment is shown in Plate VII 
Well one year 

Mr G G , age eighty-one years (Plate VIII ) Under the care of 
Mr Arthur Evans 

Epithelioma of angle of mouth, involving upper and lower lip 
No palpable cervical glands 

Ti eatinent — Eight needles at o 6 mg radium element each, inserted 
around the growth and left in position seven days 

Total Dose — 820 mg hours Complete disappearance of growth 
The condition before and after treatment is shown in Plate VIII 
Well seven months 
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PLATE VII 

Epithelioma of Lip Mi William 'luriier’s case 

A Condition before tieatment 
B Condition tivo months after treatment 
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CHAPTER V 

CERVICAL LYMPHATIC GLANDS 

The late development of malignant deposits in the cer- 
vical glands long after the disappearance of the primar}' 
growth m the mouth and the systematic microscopical 
examination of all the glands excised show that there is a 
period of latenc}^ which may last eight to twelve months, 
during which ordinar)' clinical methods of examination 
cannot reveal the presence of malignant cenncal deposits. 
The marked failures of incomplete operations for the 
removal of the cervical glands, the hopelessness of cases 
where the glands are irremovable, and the death of patients 
from cervical deposits although the oral cavit}^ is normal, 
are convincing proofs of the importance of early treatment 
The problem presented by all cases is “ What is the best 
possible treatment for the prevention or cure of lymphatic 
invasion by cancer ? ” The study of the ultimate fate of 
patients treated by operation, irradiation or a combination 
of methods and the experience gained from these cases which 
were not cured helps in the attempts to solve this problem 
Is operative treatment preferable to irradiation ? What 
can irradiation do in this situation ? Is post-operative 
irradiation of value ? Should irradiation precede operation } 
The answer to these questions depends upon many factors. 
The technique employed has been modified with increased 
experience and from experience of others, and from the 
collective experience of all the surgeons at Westminster 
Hospital the following conclusions were gradually arrived at 
(i) Incomplete operation, viz , anything short of what is 
known as Crile’s dissection, is by itself not to be recom- 
mended Removal of the glands in the submaxillary 
triangle or along the mam vascular sheath is not sufficient, 
and IS followed in a large percentage of cases by local 
recurrence of the disease. 
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PLATE 

Epithelioma of Lip Mr Arthur Evans' case 

A Condition before treatment 
B Condition three months after treatment 
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(2) Incomplete operation, followed b\ insertion of radium 
in the wound, has been abandoned bj most workers partlj 
owing to the danger of inserting radium needles or tubes 
in the Mcinitj of big \essels, but chiefly to unsatisfactorj 
results, as uniform irradiation is difficult, if not impossible, 
to achieve 

(3) Incomplete operation, followed b) surface irradiation 
with Columbia paste collars, has given better results, but 
cannot be said to be the ideal method of treatment 

{4) Surface irradiation b) means of Columbia paste 
collars alone has been successful m a certain number of 
cases, but there is no definite evidence that m these cases 
the glands were actually malignant In other cases recur- 
rences occurred after irradiation , this ma) be due to 
insufficient dosage 

(5) Extensive dissection of the cervical fiscia and l>m- 
phatics on the lines advocated b> Cnle has given good 
results, but is by itself considered as insufficient if malignant 
glands are present, and is not indicated if malignant glands 
are not present 

On the clinical side the following points must be con- 
sidered — 

(1) Does absence of palpable glands offer a certain 
indication of freedom from disease ^ In a number of cases 
the primaiy lesion was completely cured and remained 
cured No palpable glands were detected m the neck 
for several months after the disappearance of the primary 
growth and then developed rapidl} In one case of epithe- 
lioma on the side of the tongue this occurred tw eh e months 
after treatment of the primary grow th and led to a fatal issue 
m spite of treatment In another patient secondar} deposits 
in the neck appeared two and a half >ears after successful 
treatment of a lar} ngeal carcinoma 

(2) Not all enlarged glands' are necessarilj malignant 
Systematic examination of ill the glands removed has 
shown this repeatedlj 

(3) What can be achie\ed b> treatment m cases of (a) 
operable glands , {^) inoperable glands 
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(4) The general hcalth]of the patient must be considered 
Limitations of active treatment imposed by cardio-vascular 
or pulmonary lesions, obesity, metabolic disease, etc.. 



Fig 18 

Photomicrograph (magnified 95 diameters) shorting a deposit of a 
squamous-celled caicmoma in a lymphatic gland The section also 
shorts periadenitis and permeation of lymphoid tissue by cedema fluid 
(Histology bj Dr Braxton Hicks ) 

must guide the treatment. Palliative measures such as 
moderate irradiation are to be given preference to masterly 
inactivity 

Pathology of Enlarged Glands 

In a senes of over thirty cases a complete dissection of all 
the lymphatic glands m the neck was done On six occa- 
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Fig 20 

Photomicrograph (magnified 95 diameters) shotting the earliest 
changes obserted m the lymphatic glands draining an area of cancer 
The condition is one of hyperplasia, the normal structures seen in a 
Ijmphatic gland being accentuated The section shotts the prominence 
of the lymphoid nodules of the cortet. and the general cellularity of the 
rest of the lymphatic gland (Histology by Dr Bratton Hicks ) 


be considered as precancerous, and if left untreated will 
become typical secondary deposits 

From the foregoing considerations the following scheme 
of treatment was evolved It presents certain advantages 
of classification and uniformity of treatment , it has given 








OPERATIO\ 


59 


reUaveh satttaaon result* \vhich are being impro\ed a* 
time goes o'’ The ul imate treatment will be modified 
with improvement ot technique of radium therapv, with 
the acmitiao'’ o* larger quantities of radium permitting 
distance imadta ton and possibK b\ combination of irra- 
dia ion wrh some fomn ot chemo- or actmo-therapv 

Unpalpai^e Glands 

In cases ot ca'-cer o* the hp and buccal muco^na it no 
palpable glands are p-esent no active treatment is indicated 
Ooserva^ion the pa*ient at regular mterval* i* sufficient 
In cases o*^ cancer ot the tongue floor ot the mouth palate 
fauces and tons I the tollownng treatment is earned out 

Ics^S^aae — Irradia-'on ot the pnmarv growth (vee 
Crap e' IV ) 

Second Saae — A month alter irradiauon of the pnmarv 
lesion opem ive removal ot tne glands on the side ot the 
lesion 1* earned out 

Ojeraaon. — The operation must aim at the eradicanon 
of all the glands the deep toscia stemo-mastotd muscle 
ard internal jugular vem toUowing Cnles technique 
The removal ot the stemo-mastoid '•implifies the operation 
and gr es a much better exposure ot the glandular areu 
■\cco’'ding to the situation o*^ the pnmarv growth p-ar> 
ticular attention wnll be paid to certam area* ot the cevo. 
Thus, if the pnmarv growth is on the faoor ot thect^^ 
or infeno' part of the tongue there i* as a rule 
of the submental and submaxiUarv glmds It 
be siniated in the antero-lateral aspect ot the tong:^ ^ 
the submaxiUarv and carotid groups ot glands are nr ~ 
and the submaxiUarv group on the opposite side is 
quentiv affected In the postero-dorsal '•ituationthe^^ 
glands are ii=^aUv involved first and in '■ome cases;- ^ 
the onlv ,£lands implicated 

ITie studv ot the correlation between the s:; _ 
pnmarv ,£rov»th and the Ivmphatic mvolvementj 
darv deposits shows their wide but not ind;'- 
dLtnbution It aLo shows the necessitv of ar - 
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operation The removal of the internal jugular vein with 
all adjacent glands should be carried out from just above 
the clavicle up to the base of the skull or as near it as 
practicable The posterior belly of the digastric should 
be denuded of all fascia, and the angle and the inferior 
border of the mandible must be exposed. The deep 
fascia IS removed up to the middle line of the neck At 
the end of the operation the suprahyoid, infrahyoid 
and scalene muscles must be denuded of all fascia. For 
several days after the operation some oedema of the lower 
half of the face is present. Temporary lower facial palsy 
IS also unavoidable, but disappears m a few weeks 

For a short period of time the patient experiences some 
difficulty m fully opening the mouth When the operation 
IS carried out under regional anaesthesia combined with 
preliminary administration of paraldehyde per rectum, 
the general condition of the patient is only slightly affected, 
and recovery is rapid 

All glands removed must be individually examined 
histologically, and only m the absence of any deposits is 
no further treatment indicated 

If one gland or more show secondary deposits the neck 
must be irradiated as described under the following group 

Palpable Glands 

The treatment will consist of — 

First Stage. — Treatment of primary growth 
Second Stage. — Operative removal of glands as described 
above A bilateral dissection is called for if there are pal- 
pable glands on both sides, and m cases where the pnmary 
lesion has transgressed the middle line In these circum- 
stances It IS advisable to allow an interval of a week between 
the two operations, and obviously the internal jugular vein 
must only be removed on the most affected side There 
is no disability after a bilateral removal of the sterno- 
mastoid muscles 

Third Stage. — The third stage of the treatment is carried 
out three to four weeks after the operation The wound 



RADIUM COLL^IR 6i 

b} then is soundh healed \ collar of Columbia paste 
of 15 mm thickness is made The collar embraces both 
sides of the neck (Fig 21) An aaerage of 70 mg of radium 
IS necessar} It is best to use needles of i 3 or 2 mg each 
The operated side rccenes one-third and the non-operated 
side t\\o-thirds of the total quantit\ of radium The 
a\erage penod of treatment is two weeks , the treatment 
is intermittent and the patient recenes sivteen hours dailv 



FiC 21 — COLtMBI\ P\STE COLUR FOR THE TRE.\rvIEST OF THE 

Cermctl 

The collar is 15 mm thick and is in contact with the skm m the 
submasillar) and carotid areas but hts looseh over the clavicles 
radium needles (not shown) are applied on the surface and the whole 
area is covered with adhesive plaster 

The total post-operati\e dose ii> lo ooo mg hours It 
must be understood that this figure is not correct from 
the point of Mew of ph\sics It is the dose emitted b\ the 
apparatus, but not the dose rccened b) the patient There 
IS also the factor that the radium is on both sides of the neck 
and some structures are irradiated trom both sides simul- 
taneouslj The figure obtained is ne\ertheless useful 
for the purpose of notation and comparison erythema 
or superficial desquamation being the objecti%e signs of 
sufficient irradiation 
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Illustrati\t: Cases 

Mr A C G , age sixty years Under the care of Mr Arthur 
Evans and the author 

Epithelioma of the left lateral border of the tongue Six weeks’ 
history No enlarged palpable glands Successful radium treat- 
ment of primary lesion Two months after treatment a small gland 
was palpable behind the angle of the jaw on the left side , this 



Fig 22 

Photomicrograph (magnified 9 diameters) of certical lymphatic gland 
witn secondary deposit of squamous-celled carcinoma from lingual 
cancer 

increased m size and a second larger gland appeared at the level of 
the bifurcation of the carotid The glands were excised and showed 
secondary deposits of squamous-celled carcinoma (Figs 22 and 23) 
Post-operative irradiation by means of a Columbia paste collar was 
given Total dose, 15,000 mg hours Clinically well four years 
Mr, P E , age forty years Under the care of Mr Gilbert 
Chubb and the author Extensive carcinoma of arytenoids and 
vocal cords Palpable hard glands both sides of the neck Total 



ILLUSIRATIVE CASES 


laryngectomj performed Glands not removed Post operati\c 
irradiation b) Columbia paste collar Total dose 17,000 mg 
hours Disappearance of glands Well tuo and half \ears 

Mrs H , age fort) jears Post cncoid carcinoma \\ith mass of 
inoperable glands on left side of the neck Lartngophar\ngectomj 
performed Post operative irradiation with Columbia paste collar , 
12,000 mg hours Disappearance of mass Well two jears 



Fic 23 

The same as Fip iR mapnifieU 300 diimeters 


Mr J C age fiftj three vears Lnder the ciri. of Mr Rock 
Carling 

I pithelioma of the floor of mouth iilccratnc l\pc succc'^sfulK 
treated bs radium 

Wide dissection of inaligmnt cervical glands followed b\ po t 
operatne surface irradiation with Columbn paste collar Well 
three jears 

TREATSIENT OF INOPERABLE CASES* 

In cases where the mass of glands js fixed ind inv Dive's 
the cellular tissues of tlie neck complete siirgie'al removal 
IS impossible and rtdium thcrapv presents the onlv possible 



64 CERVICAL LYMPHATIC GLANDS 

means of alleviating the patient No case, however 
extensive the glandular involvement, should be left 
untreated Where the mass in the neck is of considerable 
size but movable, an attempt at removal is justifiable , 
this procedure, which at first appears most unsurgical, is 
done in order to dimmish the total mass to be irradiated 
and to lessen the general reaction Operation is followed 
by immediate irradiation by means of a Columbia paste 
collar Bilateral irradiation is inadvisable in this group 
of cases. The reaction aimed at is severe and consists in 
complete peeling of the skin (Plate IX.). It is important 
to irradiate the mass very slowly, and at least three weeks’ 
treatment is advised The amount of radium varies with 
the size of the mass to be destroyed Twenty to twenty- 
three hours daily are given. The total dose given amounts 
to 25,000 to 30,000 mg. hours By this method good results 
are obtained in cases where no other form of treatment is 
possible As to permanency of these results, all that can 
be said at present is that patients have remained well up 
till two years after treatment, and when it is noted that these 
patients had large masses of glands, and were inoperable, 
the results are very encouraging (Plates IX and XII ) 

It may be argued that if such results are possible with 
inoperable cases, why not adopt this method m early cases 
and dispense v ith operation altogether ? In the present 
state of radium therapy, the results are not sufficiently 
constant to justify this, and although palliation of symptoms 
and prolongation of life are obtained m inoperable cases, a 
combination of surgery and irradiation is still the best 
policy in operable cases. 

Illustrative Cases 

Mr I H W , age fifty (Plate IX ) Epithelioma of upper lip 
excised in a hospital in the south of England Rapid local recur- 
rence with masses of secondary deposits on both sides of the 
neck Columbia paste collar applied to face and both sides of the 
neck 

Total dose, 30,000 mg hours in twenty-three days Disappearance 
of malignant glands Skin healed m five weeks 

Death from secondary deposits in the brain 





PLATE IX 


Extensiv e peeling following irradiation of neck and face for recurrence 
of epithelioma of the lip and masses of fixed malignant cervical 
glands The total dose gi\cn was 30,000 mg hours in t\\ entj - 
three days The drawing was made foiii days after cessation 
of treatment The area healed in about five weeks Patient 
died ultimately from secondarj' deposits in the brain 
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Mr K M ajjc si\t\ Inoperable mass of hard glands m left 
anterior triangle of the neck \o pninar% leston detected 
Ihops\ — Pnmar\ carcinoma of hmphitic glands Surface irra- 
diation \MlIi Columbia pi'itc collar 

Total dose 20 ooo mg hours 1 \tcnM\c pithng Healed in h\c 
^\ccks Complete disappearance of miss Well two } ears 

Mr T McK age si\l\ I \tensi\c and inoperable carcinoma 
inaolving two tliirds of the tongue Kadiiim treitmcnt followed b\ 
glosscctoma with diathermx Inoperible masses of glands on both 
sides of neck Colunibii piste colhr 

Total dose 40 000 mg hours Disippcinnce of masses in the 
neck Sunnal of fourteen months deith from sccondara deposits 
in liacr 

Mr W J K age seaenta si\ latensiae epithehomi of irjte- 
noids and aocal cords Total larangectoma Mass of maligmnt 
glands firmla adherent to bifurcition of right carotid Columbia 
paste collar 

Total do^c 20 000 mg hours I \tensiac peeling Disappearance 
of miss for tlirec and 1 h ilf \eirs 

Hi rinrsds 

45 Holx nERCFii J I 1 c Curjge tics ganglions du Cou Press 
l/ft/ No ^6 19.7 

46 Canp S and |{iu\To\ Hicks J \ The Application of a Knoaa 
ledge of the lamphatit Drainage m Cancer of the longue and 
Mouth and the Importanee of I’rophahclie Irradiation in these 
Cases Attn Rep Unt hmp Cane Camp 1927-2S p 63 

47 Cu)r S The Hidtiim Ircatmcnt of Canccrof the Bucca' Caut> 
Rep Intern Con/cren Cancer ] ond 192^ pp 153-161 



CHAPTER VI 

PHARYNX AND LARYNX 

Epitheliomata of the pharynx and larynx form a group 
of neoplasms which if operable necessitates wide excision 
and severe mutilation of the patient. Every attempt to 
substitute excision by irradiation is justifiable, even if 
the percentage of results of the latter method of treatment 
are no better than those of the former In growths of the 
vocal cords the functional results obtained by radium therapy 
are strikingly better than those obtained by laryngo-fissure 

Radium treatment of these types of tumour demands a 
precise knowledge of the local situation and extent of the 
growth. The time-honoured classification of laryngeal 
cancers into extrinsic and intrinsic is too indefinite and 
arbitrary, as extrinsic carcinoma is often, in fact, a lateral 
pharyngeal growth. 

It IS preferable to subdivide the growths of these situa- 
tions in the following groups. 

(1) Endolaryngeal Tumours, — These comprise tumours 
of the vocal cords, ventricular bands and anterior commis- 
sure , they are the least malignant group Probably there 
IS no form of cancer in the body in which such a high per- 
centage of cures can be obtained almost by any form of 
surgical treatment 

(2) Epilaryngeal Tumours. — These are epitheliomata of 
the arytenoid region , they extend to the aryepiglottic 
folds and invade the epiglottis 

(3) Lateral Pharyngeal Tumours. — They are the epi- 
thehomata of the sinus pyriformis and invade the lateral 
wall of the pharynx as Avell as the thyroid cartilage 

(4) Hypophai’yngeal Tumours. — These include the “ post 
cricoid ” carcinoma and epitheliomata of the posterior 
wall of the pharynx 
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1 lie nicthntK ot trcitmtnt b\ means of radium \ar\ A\ith 
the situation Before decidin" on tlie line of treatment 
m endoscopic examinition is made I he object of the 
evamimtion is to iseertnin the evict position and evtent of 
the growth , and in •^onie ciscs, when thou^lit desirable to 
evci^e a ■^miU portion for Uistolouical evamimtion In 
\ic\\ of the difhcultN of earlv dii<;nosis in some cases this 
step is justifiable, although it ma\ not be completeU deioid 
of risk unless the tumour is imdiated at the same lime 
Further inicroseopie sections in t!ie*se situations are often 
misleadinc \aluible time is lost onl\ too frequentU in 
periods of obsenatum in the liope that the lesion nu\ not 
be maluinant \ positive Uassennmn reaction is of as 
little \ due here as in ca<es of cancer of the loncuc \ 
positive Wassermann reaction is no evidence of presence or 
absence of maliunant disease and no time should be lost 
in anti sv philuic treatment It is important in all cases of 
larvntjeal and phatanueal circinonn to eliminate all sepsis 
in the mouth before beginninc the treatment Ml canons 
or even suspected teeth should be cvtracled betore irradia- 
tion Numerous methods of radium treatment have been 
ad\oe*ated in the treitmcnt of this croup of malignant 
disease It IS iinncccssarv to pass in review the vanous 
forms of technique which have become obsolete but special 
mention must be made of the introduction of larijc quanti- 
ties of radium per tias naUiralis <ml\ to condemn it as 
dangerous and unsatistactorv 1 he methods described are 
those winch have in practice j,ivtn sufiacienllv good results 
to recommend their use as 1 substitute lor excision 

ENDOLARYNGEAL TiraiOURS 

These tumours manifest tlieniselves earlv b\ hoarseness 
thev are ot slow growth and do not tend to invade the 
skeleton of the larvnv till the disease is verv advanced 
Thej do not, as a rule, give rise to sccondarv deposits in the 
cervical hmphatics Thev are amenable to treatment bv 
larvngo fissure with a vtr\ good percentage ot recoverv 
Radium treatment, however, is supenor as it leaves the 
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patient with a much better voice, at times indistinguishable 
from normal 

The method of treatment is based on the technique of 
Ledoux It has been practised by Harmer and Fmzi 
with remarkable success even m operable cases, A gramo- 
phone record demonstrating the voice of patients treated 
by them was exhibited by Fmzi at the International Con- 
gress of Radiology in Stockholm m 1928 and showed the 
possibilities of this method of treatment and the good 
functional results obtained 

Technique of the Fenestration Method 

The following is the operative technique as described by 
Harmer (Fig 24) 

“ A skin incision is made over the thyroid cartilage, starting at the 
centre of the hyoid bone and extending outwards and downvards 
along the posterior border of the thyroid cartilage The infrahyoid 
muscles are exposed and split longitudinally The lateral aspect of 
the thyroid cartilage is exposed The perichondrium covering it is 
divided and stripped backwards and forwards The greater part of 
the cartilage is then resected Thus a large window is made in the 
thyroid cartilage, but a framework is left consisting of the four 
margins By this means the outer surface of the growth covered by 
the perichondnum is exposed It is important not to destro}^ this 
capsule or to cut into the growth The cartilage is removed for two 
reasons — to allow the needles to be placed as close to the growth as 
possible, and to prevent the perichondritis or necrosis which may be 
caused by radium 

“ From five to ten radium needles are thus inserted lying parallel 
to one another and vertical To keep them m position the ends of 
the needles are tucked under the framework of the cartilage Care 
IS taken that the needles do not penetrate into the growth or into 
the larynx At the lower end of the wound, if the growth is sub- 
glottic, the needles are pushed inside the cricoid ring, but m this 
situation the tissues are often so thin that occasionally the needles 
may perforate the air-passages Each needle has attached to it a 
piece of linen thread soaked m a solution of flavine 1/1,000 This 
material seems to cause less irritation than silk or others that have 
been tried The threads are tied together and buried beneath the 
muscles Double sutures are inserted into the skin, half of them 
being tied at once to close the wound completely and the other half 
left so that they can be tied later, after the radium has been removed 
No drainage is employed and the skin incision is completely sealed 
vith a collodion dressing If the growth has extended across the 
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middle line a second window is made in the tlnroid cartilage on the 
opposite side, and needles are buned there also A low tracheotomj 
IS then performed This is deliberately made the last stage of the 
operation to prevent infection of the laryngeal wound Tracheo- 
tomv has been performed in all the cases because the reaction which 
results from the radium mav cause so much swelling that the glottis 
ma\ become temporarily obstructed 

The operation is done either under regionaPanTsthesia 
or intratracheal intubation The needles employed contain 



lie .4 — rENE.TRVTION OpEBATIOV 
\ vsindon has been cut m the th}roid cartilai'e and the radium needles 
are shown in position 

I 3 mg of radium, and arc left in position se\en days 
Seven needles are necessary as a rule, and the average total 
dose given is i,6do mg hours 


EPILARYNGEAL TUMOURS 

This group ot tumours consists of epitheliomata of the 
epiglottis ary epiglottic folds and arytenoids It presents 
Itself in the form of an ulcerated or cauliflower variety and 
IS always infected It invades cartilage at an early stage and 
gives rise to secondary lymphatic invasion The group of 
glands most frequently affected is the upper jugular 
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Transient pain, slight dysphagia and cough are the clinical 
manifestations. 

Treatment 

First Stage . — Preliminary tracheotomy is seldom necessary , 
if it IS done the tracheotomy tube should be made of rubber 
or vulcanite to avoid secondary irradiations Irradiation of 
the primary growth is done by direct laryngoscopy with 
platinum radon seeds of i-8 to 2M C initial strength The 
seeds are implanted into and around the tumour and left in 
position for ten to fourteen days Their removal necessitates 
an anaesthetic either local or general The tracheotomy 
tube IS removed three days after the removal of the seeds. 

Second Stage. — Three weeks after irradiation excision of 
the cervical glands on the side affected is done It is 
occasionally necessary to do a bilateral dissection 

Third Stage. — Surface irradiation by means of a Columbia 
paste collar 15 mm thick The collar surrounds the neck, 
and the suprahyoid, submaxillary and carotid areas are 
irradiated , 70 mg of radium are required The applica- 
tion is intermittent of eighteen hours daily for a period of 
two to three weeks Total dose, 18,000 to 25,000 mg hours, 

LATERAL PHARYNGEAL TUMOURS 

These are tumours of the pyriform fossa They are 
clinically silent and lead to rapid and early lymphatic 
dissemination In these growths secondary deposits in the 
neck predominate in the clinical picture. They are, as a 
rule, inoperable when first seen Surgical treatment, as 
advocated by Wilfred Trotter, consists m a pharyngo- 
laryngectomy Cure by surgical means is possible but 
exceptional, and so the gravity of this condition cannot be 
overestimated Radium treatment in this situation does 
not give as good results as m other situations of this group 
It presents, however, the advantage of being applicable to 
all cases, operable or inoperable It gives good palliative 
results, and prolongs life in comfort without the ordeal of 
a tracheotomy, a phaiyngeal fistula or gastrostomy 
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Technique 

In this situation both the primary gro\\th and the cer\ical 
lymphatics are treated simultaneouslv Surface irradiation 
by Columbia paste collars is employed Both sides of the 
neck are irradiated at the same time , 100 mg of radium 
in numerous small needles are necessary 1 hey are distri- 
buted on both sides of the neck , a sheet of lead i mm 
thick IS used to protect the thyroid cartilage Treatment 
i» prolonged to three weeks, the patient receding sixteen 
hours daily The average total dose given is over 30,000 mg 
hours The reaction is severe The mucosa of the mouth 
and pharynx become dry and red 1 here is marked hoarse- 
ness towards the end of the treatment and some oedema of 
the glottis Peeling of the skin is extensive The acute 
laryngeal reaction subsides m one week, but loss of voice 
may persist for four to six weeks The immediate results 
are good, and patients can be kept m comfort for two or 
three years Recurrence, however, is frequent 

HYPOPHARYNGEAL TUMOURS 

These tumours occupy the anterior or posterior wall of 
the pharynx Tliey are spoken of in the firat case as ‘ post- 
cncoid carcinoma,” but extend at a variable distance into 
the pharynx 

They cause dysphagia and give rise to rapid dissemina- 
tion The extent of the growth is very difficult to estimate 
clinically , ev en on endoscopic examination under anesthesia 
The disease is rapidly fatal and lends itself badly to surgical 
remov al 

Early cases are extremely rare and there is great difficultv 
in obtaining access to them , of all surgical procedures 
Trotter s operation*^ probably gives the best results Inoper- 
able cases are the rule, and m these it is often difficult to 
decide whether any treatment is advisable The answer 
depends upon the general condition of the patient 

Intensive X-ray treatment, carried out bv an expert with 
special experience of this type of case, gives at times very 
good palliative results 
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Treatment 

First Stage. — It is important to carry out the treatment 
under local or regional anaesthesia, as the risk of post- 



Tig 25 —Epithelioma or Left Lateral Pharingeal Wall 
A right lateral phar>’ngotomy has been performed Portions of the h% oid 
bone and thyroid cartilage hate been resected The superior thynj 
arterj and common facial tein hate been ditided bettteen ligatures Ine 
phary n\ is incised T^\ el\ e seeds are show n half introduced into and around 
the growth 

anaesthetic pneumonia is great Preliminary tracheotomy 
is performed The interior of the pharynx is exposed by 
lateral pharyngotomy on the sound side (Fig 25) Platinum 
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radon seed'? of i 8 M C initnl strength ire introduced into 
and around the growtli The seeds ire not pro\idcd with 
threads, as tlieir remo\ al is not anticip ited I he pliarj n\ is 
closed b} a double laj er of sutures. Nasal feeding is resorted 
to for the first fourteen dajs Operatiee removal of tlie 
glands is inadv isable The pharj n\ is opened on the sound 
side for the following reasons (i) to avoid cutting into 
the growth (2) to avoid disturbance of the lymphatic 
area , (3) to facilitate closure of the wound 

Second Stage — Four weeks after irradiation the whole 
neck IS treated b) a Columbia paste collar T he totil dose 
given IS 20 000 mg hours m sixteen dajs 

Illustrvtive Cvscb 

Mr R F age sixtv vear& Carcinoma of left pjnform fossi with 
mass of glands the size of a pigeon s egt, behind tlie angle of jaw 
Biopsy — Squamous celled carcinoma Cohimbn paste coll ir 
applied 

Total dose, lO 000 mg hours m twelve dajs I xtcnsivc peeling 
Disappearance of mass of glands and of primarj growth Well, 
eighteen months 

Mr S 5 G age fiftv three Ixtensne malignant disease m 
voUing right epiglottic area upper part of pharynx and lateral wall 
of pharvnx Palpable hard glands left and right sides of neck 
Treatment — (i) Fenestration operation six needles at 1 3 mg 
radium element for seven dajs Total dose 1,330 mg hours 
(2) Radium collar, 75 mg eighteen hours dailj for nineteen dajs 
Total dose 6jO mg hours Recovery of voice Disappearance of 
primarv growth Partial disappearance of cervical glands Inde 
finite thickening palpable on right side of neck General health 
good W ell sixteen months 
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CHAPTER VII 

CARCINOMA OF THE BREAST 

The prognosis in cancer of the breast treated by the 
modern extensive operation (modified Halstead) depends 
upon the following factors • 

(i) Age of the patient , (2) Type of growth , (3) Extent 
of disease , (4) Presence of pregnancy or lactation 

In an attempt to assess the prognosis, survival of five 
years after operation is considered as the basis — this period 
of time being spoken of as “ cure ” To arrive at an esti- 
mate of prognosis the surgeon relies upon his experience, 
statistics and an element of luck, the “ unknown factor ” 
which plays a part, inasmuch as cases apparently hope- 
less are occasionally cured Modern surgical teaching 
lays stress on the importance of an extensive operation, 
wide removal of fascia, careful dissection of the axilla 
These various points are relied upon to save the patient 
from recurrence, providing the disease is local, or at least 
localised to the territory covered by the operation If the 
disease has spread beyond these limits surgery is powerless, 
and is employed as a palliative measure only In consider- 
ing the end results of extensive operation, it is seen that 
recurrence takes place in the following situations 

(1) Vicinity of the scar 

(2) Supraclavicular glands 

(3) Mediastinum, pleura, lungs, 

(4) Bones 

The lesson to be learned from the study of the distribu- 
tion of these recurrences and of I'he times at which they 
occur is tv ofold 

(i) However extensive the operation, it is not extensive 
enough to carry the surgical act beyond the limits of the 
disease 
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(2) That recurrences may take a long time to appear, and 
therefore it must be assumed that they ha\e been present 
all the time, but were inactne, and that their presence 
cannot be recognised ciinicallj 

No comparison of the relate e \alue of surgerv and 
irradiation is attempted in these pages Advantages sucli 
as the relative percentage of operative mortality of each 
method are of no importance if the end results of the 
method with a trivial operative mortality are bad as com- 
pared to the other Comparison of the two methods is onl} 
considered from the point of view of ultimate cure, and for 
this the essential factor, time, is at present not yet available 
for radium therapy The possibilitj of radium therap) , 
however, has been very well demonstrated in the treatment 
of advanced and inoperable cases and m the treatment of 
post-operative recurrence 

The consideration of these cases demonstrates the possi- 
bilit> of making large masses of cancer disappear bj radium 
The possibilit) of apparent cures of cancer of the breast b) 
radium has been demonstrated by De Nabias,®® Geoffrej 
Ke}nes,^^ and others In the museum of the Westminster 
Hospital Medical School arc preserved several specimens of 
breasts treated b) radium and amputated several months 
after cessation of treatment — these specimens show no evi- 
dence of malignant disease cither macro- or microscopical!) , 
although the) were t)pical cases of carcinoma “ en cuirasse 
when the patients first came for treatment Similar results 
were obtained b) Ro) Ward at the Radium Institute, 
London, Burton Lec,*'^ in New ^ork and others 

If radium treatment is capable of dcstro)ing large masses 
of breast carcinoma, involving adjacent tissues, it is equall) 
capable of dealing with small masses in the operable stage 
The great advantage of radium, however lies in the fact 
that it can be extended be)ond the field covered b) surger) 
The methods employed at Westminster Hospital have been 
graduall) progressive At first surface application alone 
was used, in other casts needling, finall) a combination of 
both methods From the experience gamed a technique 
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was evolved which is applicable to the majority of cases, 
operable or inoperable It aims at a “ Radium Halstead,” 
and, in fact, extends over a much wider area than that 
covered by the most extensive operation 

Biopsy 

Up till recently all cases of cancer of the breast treated 
by radium were submitted to a preliminary biopsy, either 
from the primary growth, a cutaneous nodule or a lymphatic 
gland This was considered an essential step, as it was 
necessary to establish beyond doubt a proof, which Avas also 
a permanent record, of the malignant nature of the lesion 
treated When the effect of radium on carcinoma had been 
proved in a series of cases, and it became a recognised fact 
that radium could destroy malignant growths, the practice 
of a preliminary biopsy was abandoned A biopsy is not 
necessary to “ preach to the converted ”, it is of no value 
to the patient if the surgeon is satisfied clinically as to the 
nature of the lesion , it is not practised as a routine when 
surgical treatment alone is adopted , and it is no more 
justifiable to do a biopsy for the sole reason of providing 
evidence for those who remain blind to the possibilities of 
radium treatment 

Treatment 

Radium treatment of cancer of the breast comprises two 
stages A first stage of interstitial irradiation, followed a 
month later by surface treatment 

First Stage. — The first stage consists in the introduction 
of suitable radium needles into and around the primary 
growth, along the periphery of the breast, in the axilla, the 
intercostal spaces, above and below the clavicle and along 
the midaxillary line (Fig 26) 

Technique 

The insertion of needles is carried out under local 
anaesthesia, with preliminary administration of paralde- 
hyde per rectum Local anaestliesia consists m the intro- 
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duction of ’ per cent no\ocam into the skin, forming dermal 
\\ heals and infiltration of the track along ^^hlch the radium 



“^chrme of distribution of n dles_in the treatment of cancer of the 
brea t It show the needl* 

(1) in the tumour 
(-) around the tumour 

(3) in the parasternal area 

(4) along the cosxo lAiacoid membrane 

(а) in the supraclatiiulir area 

(б) in the axitb 

(7) in the midatilhrt line 

needle is to be introduced It is done b) the assistant 
immediatel) presious to the introduction of each radium 
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needle. The skin is not incised as the needles ha\e trocar 
points, and by avoiding incision less sepsis follows the treat- 
ment. The needles are threaded with white thread, 
soaked in flavin, tied and knotted at the eye , one strand is 
cut short, the other carries a china or glass bead of a dis- 
tinctive colour allotted to indicate the strength of each of 
the vanous needles used There is no necessity to suture 
the needles in position. They must be completely buried 
Needling is carried out with the same strict aseptic precau- 
tions as any other surgical procedure. The number of 
needles depends upon the size of the tumour and the size of 
the breast to be treated 

DISTRIBUTION OF THE NEEDLES 

(1) Tumour. — Needles containing o 5 mg of radium 
screened by o 5 mm. of platinum, 9 mm. long, are inserted 
into the tumour at a distance of 4 inch from each other 

(2) Penphery of Tumour. — ^Needles of i mg. of radium, 
0*8 mm. of platinum, 24*5 mm long are inserted around the 
tumour at a distance of i cm from each other They form 
a corona surrounding the grovth, and are introduced in 
such a wa)' that the whole needle is in the substance of the 
breast Two circles are necessar}' to irradiate a large 
breast 

(3) Parasternal Area. — Needles of i ’5 mg. of radium, 

I mm of platinum, 30 mm. long, are introduced horizontally 
from the periphery towards the sternum into each of the 
upper four intercostal spaces 

(4) Costocoracoid Membrane. — ^Needles of 2 mg of 
radium, o 65 mm of platinum, 33 mm. long, are introduced 
verticall)'^ at i cm. from each other below the clavicle and 
deep to the pectoralis major The trocar points are directed 

upwards towards the clavicle 

(5) Supraclavicular Area. — 2 mg. needles are inserte 
horizontally above the clavicle, deep to the deep fascia 
and sterno-mastoid , they extend along the clavicle an 

into the postenor triangle of the neck 

(6) Axilla.— 2 mg. and i 3 mg needles are used to 
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irradiate the a\illa This is done systematically— (a) along 
the axilhry border of the pectoralis major , {b) along the 
mam \essels , (c) m the apex of the axilla 

(7) Midaxillary Line — Needles containing 2 mg of 
radium each are inserted posterior to the breast from the 
axilla downwards forming a barrage along the serratus 
magnus 

In all about forty to fifty needles containing 75 to 
100 mg of radium are inserted The threads are arranged 
on the surface of the skin, and the punctures and threads 
are painted w ith collodion A dressing of gauze and w ool is 
applied The introduction of the needles causes no shock, 
and the primary mortality should be ml The dressing is 
not disturbed till the third day The area treated is 
inspected e\cry third day The needles are remoaed on 
the ninth day The a\erage total dose administered varies 
between 16,000 and 21,000 mg hours There is invariably 
some sepsis at the site of the punctures when the needles 
are removed It is never severe, and subsides m three to 
four davs with hot fomentations The patient is fit to be 
discharged from the hospital fourteen days after the 
admission 

Condition after Treatment — ^There is some cedema of 
the skin and subcutaneous tissues , the primary tumour is 
very much softer, smaller, and its borders are not sharply 
defined, but merge imperceptibly into the surrounding 
breast tissue The movements of the arm are unaffected 
The general health of the patient does not suffer from the 
treatment (Figs 27 and 28) 

The patient is examined at weekly intervals, and re- 
admitted to hospital four or five weeks later 

Second Stage — A Columbia paste cast 15 mm thick is 
made It covers the lower half of the neck and the anterior 
and lateral parts of the chest extending to the costal margin 
m front One mm of lead is placed over the clavicle, 
the sternum and over the spleen or liver according to the 
side treated (Fig 29) 

A second Columbia paste cast is made for the back, 
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extending from above the scapula doNMi to the ninth rib 
and the posterolateral aspect of the chest 
A total of 75 to loo mg of radium in numerous needles 
of 2 mg., 1*3 mg , I mg., o 6 mg. is distributed equally over 
the ^^hole of the cast. The needles are placed between 
two la}ers of adhesive plaster, and this is applied to the 
surface of the wax plaque The anterior and posterior 



Tig 2“ — ^.Aprn.Ms.wci oi Bi<r_\‘;T Anrn Rpmoxal oi Xlpdixs 
T he needle punctures are plamh \isiblc The tumour has disappeared 
Tliere is some tedema of tlie area treated 

aspects of the chest are irradiated alternately, the adhesive 
plaster containing the ladium needles being transfeired 
from one to the other Ii radiation is continuous, the 
patient receiving tw^elve hours anteriorly and twelve hours 
posteriorly. The treatment is continued for fourteen dajs, 
the average total dose being 35,000 mg. hours m equal 
halves for each aspect of the thorax 

This extensive irradiation aims at the sterilisation of the 
cells which have not been affected by the needling, and to 
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pro\ide for the irradiation of the mediastinum, pleura and 
lungs The total dose recened intrathoncically is high, 
but as there are three ports of entr^ (anterior, posterior and 
lateral) the skin is only slightly affected Pigmentation of 





C.lRCIXOM.l OF THE BREAST 


S’ 

'i'hc rL'ult< olM.inicil .irr \cr\ striking, both from the 
i!i^ ‘ppt.ir.uicc of the pnmar\ lo.^ton .uui from the impro\e- 
muu oi ilu tienenil heaitii of the patient (I'lu to) to 
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Right Breast — Pig skin over the whole breast , m the centre 
IS a hard mass adherent to chest wall the breast is completelj fixed 
to parietes Palpable glands in right axilla 

Left Breast — Tumour palpable and visible above the nipple 
adherent to skin and to fascia breast fixed to parietes Enlarged 
glands palpable m left axilla 

Treatment — Simultaneous irradiation of both breasts and both 
axillx 

Interstitial Irradiation — ^Right breast 7S 6 mg m 23 foci ten 
davs Total dose 18 8(14 mg hours Left breast 42 3 mg hours 
m 18 foci for ten davs Total dose 10,152 mg hours 

Surface Irradiation — Right breast 1,440 mg hours left breast, 
4 560 mg hours 

The general health of the patient improved as can be seen from the 



1 10 30 

Chart 8ho\^ mit increase of vveisht of patient after radium treatment of 
inoperable carcinoma rn ctnrasse of l»th breasts The general con 
dition impro%ed rapidly and the patient is in good health and s>mptomle$s 
(Case of Mr Rock Carling ) 


weight chart (Fig 30) The tumours m the breasts disappeared 
There is some thickening of the skin and hardness of the breast One 
}ear after treatment the patient is in excellent health 

Mrs C H age thirtj-eigbt (Figs 27 and 28) Carcinoma of 
right breast adherent to skin and chest wall extensive dissemina- 
tion along pectoralis major muscle and enlarged axillarj glands 
Interstitial Dose — 7 560 mg hours Complete disappearance of 
growth and glands (Recent case five months) 

Miss R E age fort> two ^ears Carcinoma of left breast the size 
of an orange adherent to skm laige mass of enlarged axillarv 
glands. One gland excised for histological examination and showed 
secondarj deposits of spheroidal celled carcinoma 

Interstitial Irradiation — Total dose 9 000 mg hours. Extensive 
peeling Breast amputated three months later and showed no 
evidence of malignancv macro or microscopicalH 
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TREATMENT OF POST-OPERATIVE RECURRENCES 

The common types of recurrence are ; 

(1) Cutaneous nodules m the vicinity of the operation scar 

(2) Supraclavicular glands 

(3) Ulcerating neoplasms near the sternum, involving 
cartilage or bone. 

Dissemination Avith metastasis in tlie peritoneum, bones 
or chest are not considered, as these up till now are not 
suitable for radium treatment 

TREATMENT 

Cutaneous Nodules 

It the nodules are few m number, each one is irradiated 
by tAA'o needles of i 3 mg of radium introduced into the 
tissues on each side and adjacent to the nodule. The 
needles are left m position nine days This is followed by 
surface application b)^ means of a Columbia paste cast placed 
over the area involved. If the nodules are very numerous 
surface application alone is used Peeling is aimed at, the 
dose A^ar}dng with the extent of the area treated. 

Supraclaviculai’ Glands 

Surface application is employed A Columbia paste 
collar is made covering the side of the neck and extending 
below the clavicle. Fifty mg of radium are necessaiy , 
sixteen to eighteen hours daily are given for tiventy-one 
days. Average total dose, 12,000 mg. hours 

Ulcerating Local Recurrence 

In this t5'^pe of recurrence much bigger doses are required 
The treatment is by surface irradiation. As much as 
40,000 mg, hours, have been given. Recurrences which 
have been unsuccessfully treated with X-ra5^s are still 
sensitive to gamma rays. 

Illustrative Cases 

IMrs R , age sivt\-t\\o \ears Operated in 1916 for carcinoma of 
the right breast — radical amputation Recurrence over sternum in 
1924 Deep X-raj therapj failed to arrest progress of the disease 
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The condition before radium treatment wa* gi%en was as follous 
Persistent pain o\er the chest and nght arm large fungating ulcer 
3 in b\ 2 in belou the cla\icle and to the left of the manubrium 
stemi The neoplasm t\a» adherent to the chest wall and there was 
considerable hemorrhage A total dose of 42 000 mg hours w as 
gnen m twent\ one dajs b> means of Columbia paste The lesion 
healed m spite of chondro costal necrosis after remo\ al of sequestra 
The patient is well and free from pain two Nears after treatment 
Mrs B age se\ent\-one >ears Radical amputation of right 
breast in igi6 In 1922 recurrence in supraclaiicular glands 
remoied surgicalli In 1924 recurrence below the claiicle and in the 
posterior triangle of the neck The condition before radium treat- 
ment was as follows \ mass the size of a pigeon s egg was present 
below the cla\ icle, near the acromion there w as al o a mass of hard 
glands in the posterior tnangle of the neck marked pain in the arm 
and hand from pressure on the brachial plevus \ total dose of 
20 000 mg hours m twent\ onedavswasgiienbi surface application 
on Columbia paste This was followed b\ extensile peeling which 
healed m sl\ weeks The masses below and aboie the claucle 
entireU disappeared The patient is m good health two xears after 
treatment 
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CHAPTER VIII 
RECTUM 

The rectum is the commonest site of carcinoma in the 
alimentary canal, with the exception of the stomach. In 
nearly all the cases the growth is a columnar-celled 
carcinoma, frequently undergoing colloid degeneration 
Carcinoma of the anus belongs to the group of squamous- 
celled carcinoma and is m a class by itself, especially in 
reference to treatment by radium Carcinomata of the 
rectum are difhcult to treat with radium owing to the 
radio-resistance of columnar cells The radiosensitivity 
of the columnar-celled neoplasm is only very slightly 
higher than that of the normal mucosa of the rectum This 
IS responsible for the bad results obtained by many workers. 
Schwartz and Richard maintain, after a careful study of 
this subject, that surgical treatment ought to be given 
preference whenever possible 

The position of surgery in the treatment of cancer of 
the rectum is summarised as follows in the report on 
this subject published by the IMinistry of Health in 
1927. 

The report is based on the examination of just under 
6,000 cases of cancer of the rectum, m which operations for 
radical cure were performed in ten different countries 
The findings of the inquiry are briefly as follows 

(a) On the average a period of twelve months was allowed 
to elapse between the occurrence of the first symptom of 
the disease and the patient coming to operation 

(b) Rather less than half of the cases when seen by 
surgeons were considered to be operable. 

(c) About a sixth of all the patients who underwent a 
radical operation died as the result of such operation, or 
from causes connected with it There is no doubt, however, 
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that It sliould be possible to secure 1 considenbl) lower 
opentiNc mortalit} at the present time 

(f/) I here IS e\idence, though limited, to show tint the 
mortalit\ from operation was much higher than the a\erage 
among those patients who were in an ad\anccd stage of the 
disease 

(e) Iwo out of c\er) fi\c of those submitted to radical 
operation were ah\e three \eirs aften^ards 

In the past the progress of radium thcrapj in rectal 
cancer has been hampered b} serious complications Tlie 
complications were a painful post-irradiation proctitis, 
lasting sc\cral months, and occasional!) radionecrosis of 
the cocc\\ and sacrum Earl) methods of treatment 
consisted in the introduction into the lumen of the rectum 
of a sound carr)ing radium tubes T his method, though m 
sporadic instances resulting in a cure, usiiall) gives onl) 
palliative results and in the carl) davs of radium therapy 
was frcqucntl) followed b) radionecrosis due to insufficient 
sercenage 

Proust ■’’’ and dc Nabias, by increasing ver) considerabl) 
the screcnage and so using hard gamma rajs, improved 
results, but obtained cures onl) exceptional!) as the inter- 
stitial extension of the growth was never sufficient!) irra- 
diated Labordc increased the screenage to 2 mm of 
platinum, and Quick used special rectal applicators so as 
to protect the normal mucosa It was Neuman and Cor)n 
who first devised inter&titial irradiation of the rectum from 
outside, and described a surgical approach facilitating 
needling of the rectal wall and the I)mphatic areas The) 
met with considerable success, and in twelve cases v\herc the 
rectum was removed after irradiation, no malignant cells 
could be found histologically 

Neuman and Cor)n have treated up till now fifty-nine 
cases, their experience extends over five years, and their 
statistics are of unique value, as all the cases have been 
followed up Of these fift) nine ca&es, fort)-six were 
inoperable or borderline cases These authors obt-^ined 
20 per cent cures after a three ) ears’ period Their con- 
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elusions aic ; (i) 'FI vat the lesults obtained by tbeit method 
ol tieatment (eolotomy, singical approaeb, needling and 
subsequent exeision) oOci no advantage over suigical ticat- 
nicnt. (2) In inopeiablc, extensive and fixed cancels 
iiiadialion combined with sutgciy ol access is of considei- 
ablc value. 

Tbeii technique was adopted with modifications of 
dosage by othei woikeis. Sii Chailes Ooidon-Watson 
has tieatcd twenty-seven cases. Out ol the fiist fifteen 
cases, including thiiteen hopelessly inopeiablc, he lecoids 
two ciiies ol thicc and a half ycais’ duialion. He has made, 
howevei, a very impoitant advance in the tieatment of 
1 octal cancel by demonstiating the possibility ol avoiding 
colostomy. Flis views aie ciystallised in the lollowing 
sentence . “ Radical singery loi cancel of the lectum may 
be entieixed on the scoie of mutilation in that a colostomy 
is essential and a icpioach to suigciy Although 1 do not 
icgard a well-managed colostomy as a gicat handicap in 
life, and I can pioduce many piofessional and business men, 
who lollow theii vocations with veiy little hindiance, to 
suppoit this view, I do led that when we see what can be 
done with tlie tongue, loi example, we ought to exploic the 
field of ladium to the utmost in an endeavoui to sujqilant 
ladical suigeiy.” The difliculties in ladiiim theiapy ol 
the lectum aie much gieatei than those ol othei situations, 
such as utcius, mouth, laiynx, owing to the difficulties of 
access. The lesults of tieatment, though not to be com- 
paicd with the above situations, aie lai less unsatisfactoiy 
than they weic, owing to impiovements in technique. 
Consideiable piogicss has been made by submitting eaily 
and opciable cases to iiiadiation. 

The considciations guiding the choice ol tieatment at 
piescnt aie — (i) the good icsults obtained by suigical 
tieatment alone in eaily cases; (2) the possibility ol 
avoiding eolostomy in caily cases il ladium tieatment is 
substituted foi excision ; (3) (he benefit of iiiadiation in 
boidcilme cases pi 101 to opeiation ; (^) palliation olleied 
by ladium in inojiciable cases. 
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In the present stage of radium therapy operable cases 
should be submitted to irradiation (i) if operation is 
contra-indicated on general grounds , (2) if the patient 
is made to understand that results are uncertain, and 
operation may be necessary after irradiation , (3) to avoid 
colostomj in selected cases 

If the growth is inoperable, radium is indicated in ever) 
case, as palliativ e results are obtained in the majority of cases 

Colostomy 

Up till recentl) a prelimmar) colostomy was a universally 
accepted necessity in all cases It presents many advan- 
tages , b) itself It IS an excellent method of resting the 
rectum, eliminating the irritation of the growth b) the faeces 
and preventing obstruction In the majority of cases colos- 
tom) remains the first step of all treatment Recently the 
writer, inspired b) the results of Sir Charles Gordon- 
Watson, has treated three cases of carcinoma of the rectum 
with radium without preliminary colostomv In this group 
the growths were limited m extent, of the cauliflower variety, 
and situated on the anterior wall of the female n ctum The 
possibility of avoiding a colostomy has therefore been 
demonstrated, but its elimination up till now is onl) pos- 
sible in a few selected cases Clinicallv carcinoma of the 
rectum and anus ma) be classified into three groups for the 
purpose of deciding what technique to adopt 

(1) Growths of the rectal ampulla 

(2) Growths of the anal canal 

(3) Supra-ampullary growth 

TREATMENT 

Ampullary Growth 

Neuman’s technique remains up till now the best 
method of irradiation for this t)pe of growth 

FIRST STAGE COLOSTOMY 

Median mfra-umbilical laporotomy is performed the 
liver IS examined for secondary deposits , the mesorectum 
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IS carefully palpated and seeds or needles are introduced 
along the attachment of the mesenter}^ (Sir Charles Gordon- 
Watson). If seeds are used they are left in position per- 
manently ; if needles are used the linen threads are brought 
out through the lower end of the \\ ound The first stage of 
colostomy is then performed, the loop of sigmoid being 
brought out through a separate incision in the left iliac 
fossa The median wound is closed, 

[SECOND STAGE. SURGERY OF ACCESS AND IRRADIATION 

Method of Neuman and Coiyn.®'’ — This is carried out 
seven days after the colostomy The operation is done 



Fig 31 — NFUM\^ and-Cori-x’s Operation- 
Incision The anus is sutured The patient is in the prone position 


under spinal anmsthesia The patient is in the prone posi- 
tion, the buttocks at the end of the table and the legs widely 
separated 

Exposure of Kectinu. — The anus is closed with a purse- 
string suture An incision 22 ^ong is made over the 
coccyx vertically dovmn'ards to It in from the anus, here 
the incision bifurcates and extends down on either side 
(Fig. 31) The incision is carried through the skin and 
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subcutaneous tissues and exposes the coccyx, the median 
anococc}geal raphe, the insertion of the glutei maximi and 
le\atores am The cocc>x is resected and the finger separates 
the le\atores am , the median raphe is incised ^\lth scissors 
down to the external sphincter (Fig 32) The ampullary 
part of the rectum is exposed , by means of gauze swabs 



Fig jz — Nn-'H"* and Coryns. Operation 
The 0000)"% has been reirwsed The median raphe is being incised 

the rectal ampulla is mobilised and freed from its lateral 
and anterior attachments In inoperable cases w ith anterior 
in\ol\ement of adjacent structures the skin incision en- 
circles the anus, and this, together with the ampulla, is freed 
By palpation the growth is carefully examined and its extent 
and volume ascertained 

Needbng — (i) The grow tli itself is irradiated by means of 
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needles i6 mm. long containing o 6 mg of radium and having 
a screenage of o 5 mm. of platinum These needles are 
introduced into the tumour, perpendicularly to the a.xis of 



Tig 33 — Xflmax ^^D CoR'i':\’s Operation 
The rectum is free The needles nre introduced abo\ e and belou and 
around the grow th The needles are show n half introduced, but should be 
completeh buried in the w all of die bow el 

the rectum, if the volume of the grovTh permits it, other- 
wise the needles are introduced obliquely , they are placed 
at a distanee of i cm from each other and aim at a complete 
and homogeneous irradiation (Fig. 33) 

(2) The rectum beyond the growtli is irradiated by means 
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of needles 27 mm long containing i 3'^ mg of radium, 
screened ith o 6 mm of platinum 1 hese needles are 
introduced into the rectal wall, parallel to the long axis of 
the rectum , the) are placed abo\c, below and to the sides of 
the growth into apparcntl\ healtlu tissue and into the 
pen-rectal cellular tissue (Pig 34) 

(3) Lymphatic Barrage — Needlti* containing 2 mg of 
radium, 33 mm long, screened bv o 65 mm of platinum. 



Fig 34 — Neim^n and Cor\ns OrraATioN Side \ iew 
The rectum has been freed all round The needles are sho\\n hilf intro 
duced but should be enttreK buried in the wall of the bowel 


are used The) are introduced {a) along the posterior wall 
of the rectum into the post-rectal space (concavit) of the 
sacrum) on each side of the middle line , the) are intro- 
duced upwards at a depth of 5 to 6 cm , the) aim at the 
sterilisation of the meso-rectal l)mphatics situated at the 
bifurcation of the superior htemorrhoidal ^esseIs (Fig 35) , 
(b) into the upper part of the right and left ischio-rectal 
fossT to irradiate the middle h'eraorrhoidal area (r) m 
the lower part of the ischio rectal fosse — to irradiate the 
inferior hxmorrhoidal area 
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All needles aie threaded with linen threads soaked in 
flavine 

Great care must be taken in nisei ting the needles to 
avoid entering the lumen of the bowel, and so prevent 
infection, which is an extremel)' serious complication. The 
lectum and threads are covered with a laj^er of sterile 
vaseline The wound is packed hghtl}^ with gauze soaked 
m flavine and paraflin and partially sutuied ; one or two 
Carrel-Dakin tubes are left m between the layers of gauze. 
The outer layers of the diessing are changed daily, the 
remainder are left undisturbed except for the injection of 
Eusol solution through the tubes. The needles are not 
sutuied m position, and the threads collected into two 
groups are brought out on each side of the wound 

The patient is nursed on the right and left side alternately, 
but not on the back. 

Dosage. — The aveiage number of needles required for a 
complete barrage is . 

15 needles at 06 mg. 

15 needles at i 33 mg 

12 needles at . 2 mg. 

containing a total of 52 mg of ladium The needles are 
left ill position seven days The average total dose given is 
10,000 mg houis 

After Treatment. — The needles are remolded on the 
seventh day and the wound irrigated daily with a mild 
antiseptic through the lubber tubes When clean the tubes 
are removed and the wound allowed to close. 

Vaginal Route 

In suitable cases of anterioi carcinoma of the rectum 
IS possible and advantageous to irradiate the tumour it 
through the vagina. This is prefeiable to the separation of 
the rectum from the vagina foi reasons of simplicity of 
technique The needles aie introduced thiough the vagina, 
a finger m the rectum controlling and guiding the distribu- 
tion of radium (Fig 35) 
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Anal Growth 

This t}pe IS a sqinmous-cellcd carcinoim, and responds 
more readil} to irradiation Treatment is carried out in 
two stages — 

1 st Stage — Colostomj can be avoided in suitable 
cases The anal canal and growth arc surrounded b> 
needles containing i 33 mg of radium clement Thej are 
inserted into and around tlic growth and into the ischio- 



Fic 35 

Two needles are shown in position behind the rectum m the concavity 
of the sacrum The posterior part of the rectum is irradiited after re 
moval of the cf)cc>\ T he anterior part and tjrowlh arc irradiated from the 
\a[;iria 

rectal fossx The threads are attached to the healthy skin 
bj means of collodion The) are left in position five days, 
and the patient is kept constipated with opiates The 
average total dose is 3,500 mg hours 
2 nd Stage Surface Application — ^After removal of the 
needles, surface irradiation is earned out without dela) 
A plaque of Columbia paste 15 mm thick is made, covering 
the sacrum and perineum , two other plaques are made tor 
the right and left inguinal regions The posterior plaque 
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carries 40 mg. of radium m numerous small needles , 
each inguinal plaque has 30 mg of radium Irradiation 
by all three plaques simultaneously is given for a period of 
ten to fourteen days , the patient receiving eighteen hours 
daily Average total dose Posteriorly, 9,000 mg. hours , 
anterioily, 6,900 mg hours on each side. If the inguinal 
glands are enlarged and piesumed to be infected with secon- 
dary deposits, the inguinal dosage is increased to 12,000 
mg hours on each side. 

Supra-ampullary Growth 

For growths situated high up m the rectum, and pelvi- 
lectal growths Avhich extend above the peritoneal reflection, 
intra-abdominal irradiation presents the advantage of sim- 
plicity and permits a more extensive and regular distribu- 
tion of radium needles 

The method as described by Sir Charles Gordon 
Watson '"’^'is as follow's “ After laparotomy m the Tren- 
delenburg position and an examination of the liver, the 
intestines are packed off and the meso-rectum and meso- 
sigmoid examined for glandular metastasis. Wherever 
required, needles are passed into the mesenter}' in apposi- 
tion wuth the glands , the grow th is then attacked systemati- 
cally and a uniform ban age secured The pelvic colon 
IS then fixed ready for colostomy, but not opened The 
needles have threads and beads attached which are brought 
out through the abdominal wall and sutured beneath the 
skin The radium is removed after from seven to fourteen 
days, aecording to the amount employed without reopening 
the abdomen The colostomy is left unopened as long as 
possible.” In some cases it is not necessar}'’ to open the 
colostomy and the bow'el is allow^ed to recede back into the 
peritoneal cavity (Fig 36) 

Combined Methods of Treatment 

The oldest method of treatment, by mtrarectal applica- 
tion of radium in larger doses efficiently screened although 
ineffective se, has still a very useful place in the treatment 




tic 36 — IVTmPERITONEAI, NeEPLINC OF SUPR.* AM! ULLARY C AKCINO'W 


OF Tilt Rectum 

°f Sir Charles Cordon \\atson The needles are shown half 
V The> should be completely buried in the growth care 

oula be taken not to penetrate the lumen of the bowel Needles are 
so inserted in the mcsosigmoid and mesorectuni 


diminishes h'emorrhage, discharge and pain, and in rare 
instances transforms an inoperable case into one suitable 
for surgery of access It should never be used concur- 
rently with needling, but may be employed before or after 
a needle barrage 
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Radium treatment may be considered as a useful method 
of treatment of cases which have recurred after operative 
treatment The treatment is only applicable to local 
recurrences m the area of the operation The method 
employed is a combination of needling of the scar, surround- 
ing tissue and ischio-rectal fossae with a surface application 
by means of Columbia paste to the perineum and inguinal 
regions Retrogression of the growth is obtained Dosage 
should be moderate and should not exceed 15,000 mg 
hours, given m seventeen to eighteen days, as, owing to 
presence of scar tissue and diminished blood supply, a 
radium burn is easily produced 

Illustrative Cases 

Mrs A M B , age fifty-four years Under the care of Sir Charles 
Gordon-Weston Carcinoma of the rectum extending from 2 m 
above anal margin upwards for 4 m , most of the growth is on the 
anterior wall of the rectum , below peritoneal reflection , no glan- 
dular involvement , no hepatic deposits Colostomy followed three 
weeks later by irradiation by vaginal route. Ten needles containing 
20 mg of radium inserted into and around the growth and left m 
position fourteen days Total dose, 6,720 mg hours Rectal 
examination three and a half months later reveals no growth Weight 
increased by 2 st Fifteen months after treatment slight stenosis of 
rectum , no ulceration Sixteen months after treatment colostomy 
closed at patient’s request Death from internal haemorrhage five 
days after operation The appearance of the rectum is shown m 
Fig 37 There is no evidence of any disease Microscopical examina- 
tion (Dr Cuthbert Dukes) does not show any evidence of a neo- 
plasm In the area treated the normal epithelium of the bowel has 
disappeared with the exception of a few islands of columnar epithe- 
lium , a thm la} er of fibrous tissue forms the new lining of the bowel 
The lymphatic glands m the extra-rectal tissue are m an atrophic 
condition and show no secondary deposits 

Mrs H E G , age thirty-nine years Under the care of Sir 
Charles Gordon-Watson Inoperable carcinoma of the rectum, 
extending from 2 m above the anal margin , upper limit of the 
growth not defined Growth completely encircling the bowel and 
fixed No hepatic deposits After preliminary colostomy, radium 
barrage by posterior route ; thirty needles containing 56 mg of 
radium left in position seven days , two needles at 5 mg each inserted 
through vaginal fornices and left in position three days Total 
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do«e 7 104 nit, hours Sj\ months after irradiation rectal examina- 
tion rexeals stenosis of the rectum but no ciidencc of growth 
General health good increnst m weight of 2 st Remains well till 
prevent da\ (two and a half \tars) 

Mr B B age fort\ four xtars Under the care of Sir Charles 
Gordon Matson Inoperable carcinoma of the rectum extending 
from ^ in abo\e anal margin to above peritoneal reflection, com 



I ir 37 — Casf t Nurn the care of Sir Charles Coroon Watson 
Appearante of rectum sixteen months after rndium treatment for an 
ampullart carcinoma There is no evidence of disease and no ulceration 
Ilistol' sticalls no miliKnant cells found 

pletelv encircling the bowel firmlj adherent to bladder and 
sacrum Colostomv and infra-pentoneal insertion of radium by 
the abdominal route Nine needles containing 20 5 mg of radium 
left in position 1 1 j hours Total dose 2 357 mg hours Six weeks 
after irradiation no growth detected on rectal examination Patient 
remains well up till present da\ (eleven months) sigmoidoscopy 
shows no evidence of disease 

Mr T M .agesixtj fourjears Tight years history of rectal dis 
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charge Carcinoma of tJie rectum 4 m from anal margin, entirel}'^ 
encircling tlie bowel, fixed anteriorly and posteriorly. Inoperable 
INIarked loss of \\ eight No evidence of secondar}"^ deposits 

Colostomy performed. Twelve needles of 2 mg radium element 
each, screened by o 5 mm of platinum, i mm of brass and i mm 
of rubber introduced into the lumen of bowel and passed into the 
growtli Continuous irradiation for eleven days Total dose, 
6,336 mg hours Haemorrhage ceased ten da)'s after irradiation 
Rectal examination four months after treatment reveals a fibrous 
constnction at the site of tlie growth which has complete!}' dis- 
appeared Well, eight montlis 

iMiss S , age sevent}'. Carcinoma of the rectum Ulcer, 3 in by 
2 in , on the posterior wall. Patient refused colostomy. Radium 
applied by Neuman and Coryn’s method ; 40 mg, of radium m 
needles of o 6 mg , 1 3 mg and 2 mg. mserted. Patient died on the 
si.\th day of treatment from cardiac failure. 

Post-mortem examination showed remarkable changes in the 
lesion, which, although it had only received 4,800 mg. hours, was a 
flat superficial ulcer, tlie redundant mass of growth having dis- 
appeared. 
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CHAPTER IX 


PROSTATE, BLADDER, PENIS, URETHRA, 
VULVA, VAGINA 

PROSTATE 

The treatment of carcinoma of the prostate is primarily 
surgical Radium therapy has a place in the treatment as 
a palliative measure m inoperable cases, and gives definite 
beneficial results in the arrest of haemorrhage and relief 
from pain Histologicallj, carcinoma of the prostate is of 
the alveolar t>pe not unlike that of the breast, and the 
response to irradiation is quite good The paucity of the 
results obtained are due to the development of metastases 
m bones, to infiltration of the pelvic fasci-r and peri- 
prostatic tissues Inoperability and e\traprostatic e\ten- 
sion are no contra-indication to radium treatment, on 
the contrary, the) place the case into the group where 
radium is the first line of attack There is also the 
group of cases where surgical removal of the prostate 
must not be undertaken owing to renal mefficienc) , these 
cases ma) be submitted to radium therapy without undue 
risk 

The methods of irradiation vary with individual tech- 
nique Intra-rectal and intra-urethral application is most 
unsatisfactory , it attacks the normal mucous membrane 
of the rectum and urethra more readily than it produces an 
arrest of the growth of the neoplasm They have been 
abandoned b> most workers Massive irradiation by the 
introduction of large quantities, of radium (25 and 50 mg ) 
IS to be condemned here as nearl) everywhere else, and for 
the same reasons Multiplicity of foci, adequate screenage, 
careful distribution of needles, prolonged period of irradia- 
tion — these are the principles of irradiation of the prostate if 
the optimum effects are to be obtained 
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Technique 

Closed Method. — Marion advocates the introduction 

of a tube of radium into each lobe of the prostate by means 
of a trocar and canula, through the perineum. De Nabias 
has developed this method, and introduces four tubes of 
lo mg. each by means of a trocar by the perineal route. 
The dose recommended is 12,000 mg. hours m twenty-one 
days. A catheter is tied in the urethra for five weeks, 
being taken out two weeks after the removal of radium 
He places great importance m the avoidance both of an 
incision m the perineum and also of suprapubic cystostomy. 

Open Method 

Transvesical Method. — Laborde advises the supra- 

pubic approach, quoting two favourable results This 
method has very little to recommend it unless the prostatic 
growth has actually invaded the vesical mucosa It is 
followed by severe cystitis and prolonged convalescence. 

Penneal Route. — Papin described, m 1922, a method 
of introducing radium tubes or needles into the prostate 
by open perineal operation Maurer advocates the 
perineal method by open operation He introduces in 
each lobe two tubes of 5 mg. each screened by 2 mm. of 
platinum. The tubes are left m position fifteen days, and 
the total dose given is 7,200 mg hours This technique 
vas modified and improved by Gaudy and Van Dooren.*’" 
It necessitates a preliminary suprapubic cystostomy ; this 
has many advantages ; amongst them the relief of pain 
from spasm of the vesical sphincter during irradiation A 
transverse incision is made in the perineum , the urethra 
IS identified, and by means of an intra-urethral sound is 
pulled fon\ard and up\vard ; by blunt dissection the rectum 
is separated from its anterior connections and the prostate 
exposed A flat retractor is introduced into the space between 
the rectum and prostate and needling is proceeded with. 
Six to ten needles each containing 1*33 mg. of radium arc 
introduced into the prostate, and care is taken not to per- 
forate the base of the bladder. The needles are not sutured, 
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but the threads are left sufficient!) long to be strapped to 
the inner side of the thigh The wound is lightl) plugged 
and partiall) sewn up (Fig 38) 

The needles are left in position eighteen to twent)-one 
dajs The a\erage total dose given is 7,000 mg hours 
The suprapubic cjstostomj is not allowed to close for at 
least two months after cessation of treatment 

Results — The immediate results are good B) rectal 



r ic 38 — Iriwdiation of Prostate bt the oi en Perineal Method 
A De Pezzer s catheter is inserted suprapubicallt The prostate is 
exposed from the perineum Radium needles are shown in position 


examination it is possible to follow the changes in the size, 
shape and consistenc) of the prostate Changes are first 
noticed m the third week of treatment At the end of 
one month the prostate appears smooth and softer and has 
appreciabl) diminished m size HTmaturia is diminished 
or has stopped altogether Cjstitis is an inevitable conse- 
quence of the cystostomy, but it is not alarming Per- 
foration of the rectum or bladder from radio-necrosis 
does not occur if the needles have at least o 6 mm of pla- 
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tmum screenage Vesical fistula from perforation by the 
needles is avoided by careful technique. Spasm of the 
vesical sphincter is very difficult to avoid entirely, but can 
be remedied by the administration of belladonna or the 
local installation of cocaine. Normal micturition is 
established in about three months. End-results are more 
difficult to estimate, partly owing to death from urinary 
sepsis and debility, partly to the appearance of meta- 
stases 

On the whole, the results are not so good as those in the 
tongue, larynx and uterus. Life is prolonged m general 
by two to three years Sporadic cases of cures are reported 
from time to time , thus Barringer reports four cases of 
cures up to periods of five years ; Sluys and Van Den 
Branden reported two cases of cure up to two years , 
Desnos reports twelve cases cured out of a total of forty- 
four patients treated These results compare favourably 
with surgical removal ; m a series of i,ooo cases analysed 
by Bumpus,^^ operative treatment gave a post-operative 
length of life of thirty months , Romanis and Mitchmer 
state that “ treatment is of little avail, and death ensues in 
about a year or eighteen months.” 

BLADDER 

Carcinoma of the bladder is usually of the squamous- 
celled variety, the columnar-celled type (adeno-carcinoma) 
being only very rarely met with in growths arising in the 
tubular glands at the base of the bladder Occasionally 
a spheroidal-celled growth is also seen The commonest 
type IS the most radiosensitive, the others markedly less 
so. Clinically the papillomatous type is of better prognosis 
than the nodular or infiltrating variety Sepsis is invariably 
present and complicates treatment Radium treatment is 
contra-indicated m the presence of bilateral infection of 
the kidneys or if the urinary function is so impaired that 
surgery of access is too grave a risk In no other localisa- 
tion has radium treatment been more maligned than in 
cancer of the bladder , it is difficult to find a modern 
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surgical text -book or report on bladder growths \Mthout a 
reference to the futilitj or danger of radium treatment 
These statements may have been true in the past, like 
similar statements and warnings in the cases of lingual 
cancer To-day, radium therapj of bladder cancer shows 
results as good if not better than surgery~but onlj in the 
hands of experts, doubly expert both in urological surger) 
and in radium therapj 

Barringer in a recent communication reports 75 per 
cent of cures, the majority over five years, in cases of papil- 
lary carcinoma and 35 per cent of cures (majoritj over five 
jears) in infiltrating carcinoma, he considers radium as 
‘ the method of election ” in the treatment of bladder 
carcinoma The difficulties in treatment are due to periodi- 
cal distension, stretching and contraction ot the bladder, 
and also to sepsis, which is an invariable accompaniment 
of malignant disease in this situation 

Methods of Treatment 
Endoscopy 

The introduction of radon seeds through an operating 
cjstoscope has naturally attracted a great deal of attention 
from the urological surgeon The method has a very 
limited field of usefulness , in small growths situated m 
an accessible portion of the bladder, in cases with little or 
no cystitis and good bladder capacitj The use of bare 
tubes has been abandoned even m America owing to burns, 
fistula and other complications , even gold tubes are not 
sufficiently well screened for this situation The platinum 
seed with full protection (’ mm of platinum) is the only one 
to be recommended The seeds are introduced ihto and 
around the growth bj means of an operating cjstoscope 
special instruments have been devised by manj workers , 
of these the cjstoscope of Joseph Muir is perhaps the best 
Dosage varies with the size of the tumour The seeds used 
are of 2 M C initial strength , they are placed i to i 5 cm 
apart 
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Cystostomy 

This IS the method of choice m a large majority of cases ; 
it IS the only method in cases of cancer m the neigh- 
bourhood of the internal meatus and in the presence of 
haemorrhage, sepsis or for the treatment of a large growth. 
The bladder is opened by the suprapubic method ; wide 
exposure and a good light are essential. In the presence 



Fig 39 — Open Suprapubic Method or Irradiation tor Carcinoma 

OF THE Bladder 

The needles are introduced into and around the grouth In the 
drawing the needles arc show n half introduced, but should be entirelj buried 
into the grow th Threads are brought out through separate rubber tube at 
the side of the De Pezzer 

of a papilliferous growth, the redundant part of the 
neoplasm is removed either by diathermy, cautery or 
the knife. Radon seeds or small needles containing o 5 
or o 6 mg of radium are introduced into and around 
the growth The threads attached to the needles are 
passed through a small soft rubber tube, and this, together 
with a De Pezzer’s catheter, are brought out at the lower 
end of the wound , the rest of the bladder is closed 

(Fig. 39) 
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growth. The Columbia paste plaques are applied sixteen 
to eighteen hours daily for eighteen to twenty-one da5^s 
The average total dose given to each inguinal area is 14,000 
mg hours The suprapubic cystostomy is allowed to close 
at the end of a month Urethral dilatation should only be 
done if there is serious risk of a stricture, and this is excep- 
tional if the radium is well screened Circumcision after 
irradiation is advisable, but should not be done till three to 
four months after the cessation of treatment. 

FEMALE URETHRA 

Carcinoma of the female urethra presents itself clinically 
as a polypus, an ulcer or a solid tumour, Venot and Par- 
celier recognise two types : (a) tlie vulvo-urethral , (b) the 
intra -urethral. Both are of the infiltrating variety and . 
cause pain, dysuria, early hemorrhage and occasionally 
retention of urine Histologicalty, the growtli is a squamous- 
celled carcinoma , occasionally there is an alveolar arrange- 
ment of the cells. The writer has seen one case of spheroidal- 
celled carcinoma secondar}' to a carcinoma of the breast 
amputated six years previously ; this secondary deposit 
was a typical mammaty cancer and responded well to radium 
treatment. The condition is rare, but seems to be more 
common recently Up till 1925, 105 cases have been 
reported , since then the author has treated four cases and 
has seen three others Pomeroy and Mihvard report a 
case of carcinoma of the urethra m an old negress treated 
successfully by radium Fletcher Shaw ' ' reports two cases 
treated by radium Eden m a discussion at the Royal 
Society of Medicine, states “ this condition could be most 
hopefully treated by combining operation with irradiation, 
radium being used for the region of the primary growth.” 
The writer has treated three cases with radium in tlie 
past four years 

Treatment 

A suprapubic cystostomy is performed. The growth is 
surrounded with needles containing o 6 mg. of radium. 




PLATE XI 

Pnmary Malignant Mass of Glands in Inguinal Region in a man 
seventy-nine years of age Mr G T Mullally’s case Con- 
dition before treatment 
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Surgical e\ci->ion was crjnsidtred tu«. > ' 

radium therapv proved uhat can bt 1 m m 

operable cases In combination with surgu,al 
radium therapv ma\ be empIo}cd before or atier Dperition 
Delporte and Cahen advise radium hrst and surv,iv i\ 
t\cision after cicatrisation of the lesion Proust twists tht 
inguinal glands and then irradiates the pnmarv growth 
De Nabias relies entircU on irradntion BaiKv aiK 
Bagg®’ utilise radon seeds, and state that with seeds ol 
0 5 M C the primar> growth can be made to disappear 
ontirelj 

A combination of diathcrmj cwision followed bv irra 
diation was practised b) the writer in earlv cases ut t is 
method was abandoned in fa\our of irradiation alone 
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Treatment 

The primary growth is needled with o-6 mg needles ; the 
periphery of the tumour is surrounded by needles contain- 
ing 1*3 mg of radium. The number of needles varies with 
the extent of the lesion , treatment is continued for ten 
days The average total dose is 6,000 mg hours. 

The inguinal glands are treated by surface irradiation 
with Columbia paste plaques, as described under the treat- 
ment of the inguinal regions in cases of epithelioma of the 
penis, 

VAGINA 

Epithelioma of the vagina is met AVith in a number of 
cases independently of carcinoma of the uterus. Radium 
treatment gives good results in cases of the cauliflower type , 
infiltrating growths require much larger doses, and to avoid 
urethral, rectal or vesical fistula adequate platinum screenage 
IS essential 

Treatment 

A Columbia paste model is made to fit loosely the vaginal 
canal Twenty to 40 mg of radium are introduced into the 
model so as to he opposite the growth . If the grovth is on 
the anterior vaginal wall the posterior part of the model 
is covered with lead sheeting and vice veisa. The apparatus 
is worn for seven to ten days ; it is removed daily to permit 
vaginal douching and is cleaned with lysol. Average total 
dose, 6,000 to 8,000 mg. hours 

Illustrative Cases 
Caremoma o! the Bladder 

Mr C Y , age fifty-three years Seven months’ history of hrema- 
tuna and cj'stitis Cystoscopy showed an ulcerating nodular growth 
on the posterior wall of the bladder above the trigone and hiding right 
ureteric orifice Generalised cystitis Irradiation by open cystostomy 

Nine needles at o 6 mg of radium element introduced , bladder 
drained by De Pezzer’s catheter Needles removed on the eighth 
day Total dose, 1,038 mg hours Suprapubic uound allowed to 
close at the end of the third week Hrematuria ceased five days after 
introduction of radium Cystoscopy three months later showed a 




PLATE Xir 


Tlie same patient as Plate XI five veeks later, showing disappear- 
ance of growth and extensive peeling after a total dose of 20,000 
mg hours in eighteen days The skm healed m four weeks 
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small clean ulcer Micturition normal Ca>titis grcatlv lmpro^ed 
(Recent ca«e four months ) 

Epithelioma ol Ferns 

Mr H \\ M aue si\t\ one \tirs Under the care of Mr 
\rthur r\jns (Plate \II ) lucKc months histora of dtfficult\ in 
micturition L ktr noticed three months 1 pithchomatous ulcer of 
plans penis surrounding and imolvinp urinaia meatus Enlarged 
plands in both prnins femoral glands enlarged on npht side Mass 
of glands palpable on the nght side al»o\c Poupart s ligament (iliac 
glands) 

— Squamous celled carcinoma 

Treoimeni — Suprapuluc c\stostom\ Irradiation with ten needles 
of o 6 mg of radium clement e-ach left m position fourteen da\s 
Total dose to primarv growth 2016 mg hours One gland from 
right inguinal region removed for lustologv and showed sccondar) 
deposit of squamotis celled carcinoma 

Surface irradiation of both inguinal regions b\ Columbia paste 
4 000 mg hours to each side (This m \ lew of subsequent recurrence 
was an insufTicient do'C ) The pnmarv lesion healed entireU The 
condition before and after treatment is shown m Date \II The 
patient remained well for twelve months He was then readmitted to 
hospital with supression of urine bilateral decapsulation was done, 
but patient died of upemn \ post mortem cvaminatjon showed an 
extensive bilateral pvcloncplintis from constriction of the ureters bv 
maJ/gnant disease in tJic pelvis Secondarv deposits were also pre- 
sent intraperitoncallv There was no recurrence of the penile 
lesion 


Mr J C age fiftv ciglit Under the care of Mr G T MullalK 
Seven weeks historx of sore on penis and dvsuna Lpithchomatous 
ulcer the size of a shilling near and around the meatus Suprapubic 
evstostomv and interstitial irradiation with seven needles of o 6 mg 
of radium element each left in position nine davs Total dose 
992 mg hours 

Small gland in the groin excised histologicall) inflammatorv 
changes but no secondarv deposit The penile lesion healed rapidlv 
and entirelv Well one v car and eight months 

Carcinoma of the Urethra 

Mrs M M age fiftv nincvears Three months historj of pain 
ful and frequent mictuntion discomfort when sitting down and 
occasional bleeding from urethra Small red ulcerated mass to the 
right of external meatus induration around meatus and extending 
along urethra for i in No palpable inguinal glands 
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Biopsy Squamous-celled carcinoma 

si\ —Suprapubic cystostomy Interstitial irradiation with 

i\ needles of o 6 mg of radium element each introduced antero- 
daf. external meatus. Needles left in position seven 

dajs De Pezzer s catheter removed three days later Total dose 

m, w'li disappearance of grouth. Normal 

micturition. Well, tuelve months 


1 ^ Spheroidal-celled carcinoma of the 

urethra following amputation of the breast for carcinoma four years 
previously. The secondary deposit involved the anterior two-thirds 
of the urethra and caused complete retention of urine There was 
also a small secondary deposit on the posterior vaginal wall 
Biopsy . — Spheroidal-celled carcinoma 

hit) av agin a I Surface Application — B)' means of a wax mould 
cari^nng i6 5 mg. of radium left m position nine days Total dose, 
3,564 mg hours The vaginal growth completely disappeared but 
the urethra was still hard although much smaller m bulk, and there 
A\as still retention of urine A suprapubic cystostomy was performed 
and the urethra and part of the vagina w'ere excised Histological 
examination showed no malignant cells m the vagina but a w'ell- 
marked deposit of spheroidal-celled carcinoma in the urethra The 
patient remains w ell t^vo and a half 5^ears after treatment (that is, six- 
and a half years after the original amputation of the breast). 

This case illustrates that surface application with w^ax moulds, 
although an efficient method of treatment for vaginal epithelioma, is 
not a suitable method for the treatment of the urethra, which should 
be irradiated interstitially 


Epithelioma of the Vulva 

Mrs. E P., age sixtj'-nme years Under the care of Mr E. Rock 
Carhne Four years’ histoiy^ of ulceration of the vulva Epithelioma 
involving left side of ^mlva, chiefly left labium majus Leucoplakia 
of labia mmora Palpable glands in both groins radium 

Interstitial irradiation with thirteen needles of 06 mg ^adiu 
element each left in position ten days. Total dose, 1,672 mg 

^"surface application of both groms Total dose, 2,400 mg hours 
to each sidf Lesion healed rapidly (recent case, four and half 

months) 


pithehoma of the Vagina 

pauent under the care of Mr Aubr^ Goodwjn Age 

arr.ed wentj-nure rears Wren *'ro ‘he ^ ^ 

;ars old. Menopause ten years ago at the age or m y 
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mittcd to CIkIsct II()^plt il for \\ointn on J iniiir\ 23rd 192S com- 
phininu of 

(1) Somctlnnt, in tin. front pissij,!. for four \tirs 
{2) A\atcf\ browni h di^dnrj^c from the \n,im for '?i\ months , 
(3) IlnnorrIiit,<. from the \at,im continnou<l\ for the hst four 
months 

On c\iminati<m Gmcral condition fur no ohMoiis wistinu 
noilnnp nlmornnl in clicst or ’ihdomcn , one cnhrpcd mputnil 
phnd on tlic lift side 

\ apiml cNimimtion shontd n larpc sessile prou th of tlic posterior 
\ iL,in3l will extendinp from the posterior forni\ to the \uK il orifice 
OmI III outline nliout i , cm in thickness ulcerated nnd hleedinp 
frech on c\anunition Cer\i\ not involved hodv of uterus small 
and ses-sde Innsftrred to Westminster Jlospitil at end of Icb 
man On March 2nd a piece of provvih mvohmp the whole thick- 
ness was removed for hiopsv and 40 mp of radium in fourteen 
needles were planted m a concive ov il wav plaque which was 
fitted accuratclv over the provvth The anterior vapinal wall was 
screened with a sheet of k id md the plaque left tn situ for seven 
davs I our needles contiminp ^ mp each and ten needles contaminp 
amp each were tlisirihufed around the pmp/irri of the plaque and 
so arranped as to have i cross lire iction Total dose 6720 mp 
hours On removing the phqiit ni the end of the week tlie most 
tmrked clnnpe was i diminution of the thickness of the prowth 
which had betome almost flat At tlie cntl of another week the 
cniarped inpumal phnd was removed for hiopsv and the vapina 
evamincd a^wn under an-vstbesia Ihcre was n clean, smooth 
healinp ulcer and bv \pnl the whole v ipma was healed smooth and 
supple and showed no sipns of growth I his condition still persists 

I\i(h<ilo''iciil Jte[ioris ~{i) Portion of prowtii Sipnmoiis carci 
noma (2) Inpiiiml pland Chronic inflammation 
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CHAPTER X 
UTERUS 

In n prefator} note to the Report on Cancer of the Uterus 
bj Dr J E Lanc-CIajpon,*^ published in 1927, Sir George 
Ne\\man, Chief Medical Officer of Health, makes the 
following statement of great importance — 

We shall see later that other important conclusions are drawn 
but conhnintj oursehes for the moment to the results of radioloi^ical 
treatment m uterine cancer we find that broadlj speaking the results 
obtained are the equal of those obtained b> operation, viz survival 
to five jears of about 40 per cent of patients suitable for operation 
In addition survival to a similar period of about 12 pvr cent of 
patients who are inoperable is secured Sinte recurrence of the dis- 
ease after five )ears of freedom 1$ comparative!) rare it is reasonable 
to regard absence of the disease after an interval of five jears from 
the event of treatment as having established a high probabilit> of 

cure rurther radiological treatment supplies an efficient pallia- 
tive in man\ cases in which cure cannot be hoped for When it is 
remembered that effects of this order can be secured without man> 
of the risks disadvantages and inconveniences attendant upon opera 
tive treatment, one is impelled to inquire whether these remedial 
agents radium and \-ra>s are used as widel) as thev should be and 
with similar results m Lngland It is clear that one of the most 
serious deterrents to patients needing earl) advice and treatment for 
cancer is the dislike of operation If this fear can be remov ed b) sub- 
stituting another method of treatment a great impulse might be 
expected m the movement for securing the attendance of patients 
at hospital in an earlier stage of their malady 

Unfortunate!) it is difficult to ascertain the exact extent to 
which radiation is used in England still more difficult is it to obtain 
a knowledge of its results owing to the apparent and natural dism 
cimation of surgeons and radiologists to publish accounts of senes 
of cases This m turn is no doubt due to the absence or incomplete 
ness of clinical records and a svstem for ascertaining the after 
histones of treated patients Such indications as are available seem 
to suggest that we are much less advanced in the treatment of cancer 
b\ radium than certain continental countries and probabi) keep less 
satisfactorv records If these impressions are confirmed b) the 
acquisition of further evidence the position is one for some dis 
quietude and for a serious and sustained effort to remedy the 
defects 
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It IS unnecessary to give any detailed account of the 
frequency of uterine cancer, its mortality, operative risks 
and percentage of cures. No one doubts the frequency of 
the disease, and the statistical data are available in numerous 
publications. The gravity of Wertheim’s operation is not 
denied ; its efficiency to “ cure ” cancer of the cervix m a 
certain number of cases is well known The possibilities 
of radium, on the other hand, are obvious only to those 
gynascologists familiar with radium therapy ; the others 
are slow to acknowledge the possibilities of radium treat- 
ment m spite of international conferences and results 
published from numerous European and American clinics. 
Radium has been used for cancer of the uterus for over 
twenty years ; methods have varied with the gradual pro- 
gress in technique Large numbers of cases hav^e been 
treated vith satisfactory results, and the literature on this 
subject IS very voluminous Cures of five and eight years 
have been recorded as long as five years ago It is a common- 
place to state that the mortality of radium treatment is 
negligible and need not be compared with the mortality of 
Wertheim’s operation. Wertheim’s operation is possible m 
strictly operable cases ; radium therapy is applicable to 
inoperable and advanced cases Radium therapy has 
rendered inoperable cases suitable for operation More 
data are available for the treatment by radium of uterine 
cancer than for any other anatomical situation, and the 
efficiency of this method of treatment has been fully proved 
The final decision, whether a given patient should be 
treated by radium, operation or by a combination of methods, 
rests with the individual gynaecologist Those conversant 
with the possibilities of both radium and surgery are more 
likely to arrive at an unbiased conclusion. 

CERVIX UTERI 

Methods of Treatment 

The methods of treatment vary with different clinics. 
The most important methods are * — 

(i) Intra-uterine and vaginal applications advocated by 
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Regaud and his associates, Proust and De Nabias and 
Laborde 

(2) Needling described by Delporte and Cahen,®“ of 
Brussels, and Malcolm Donaldson,*® of St Bartholo- 
meu’s Hospital 

(3) Intra-abdominal irradiation (Delporte and Cahen ®‘) 
Dosage 

Irradiation for short periods of time b> large quantities 
of radium is graduall) being superseded by prolonged irra- 
diation ^Mth small quantities of radium Donaldson**^ 
states that the 144 hours’ treatment sho\\s 196 per cent 
better results as compared to the twentj-four hours’ treat- 
ment The bomb method, in which 5 gr of radium element 
IS applied dailj for a short period of time, maj in the end 
pro\e the most \aluable form of treatment 

Technmue 

(1) Intra>uterme and Vaginal Appbcation 

In cases where the external os is not entirel} hidden bj 
the neoplasm, tubes containing 5 or 10 mg of radium, 
screened with 0 8 mm of platinum, are inserted into the 
cenical canal As a rule not more than four tubes can be 
introduced The) are left in position four to six da) s Total 
aterage dose, 5,000 mg hours (Fig 40) 

If the ^aglnal ^ault is invohed in the growth and the 
cauliflower mass present entirel) hides the external os, or 
the cer\ ix is represented b) a deep crateriform ulcer, surface 
application is emplo)ed A wax model is prepared similar 
to that described for the treatment of epithelioma of the 
^aglna Fort) mg of radium in numerous small needles 
are inserted into the wax model chief!) at the apex and the 
peripher) The apparatus is worn continuous!) for seven 
da)S, but is removed dail) and a douche given Total 
average dose, 7 000 mg hours (Fig 40) 

(-) Needling 

The cervix and lower segment of the uterus are trans- 
fixed b) needles containing 2 mg and i 3 mg of radium, 
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screened by o 65 mm of platinum. Ten to fifteen needles 
are necessary A total of 35 mg of radium is left m position 
for seven days. Average total dose, 6,000 mg hours 
(Fig. 41) 

(3) Intra-Abdominal Application 

This method is supplementary to (i) and (2) A period 
of four to SIX weeks is allowed for cicatrisation of the 



Fig 40 

Diagram of uterus and \agina showing 

(1) Three tubes of radium in cervical canal and uterus , these are enclosed 

in a thin rubber tube, which for clarity sake has been omitted in the 
draw'ing 

(2) A wav mould containing radium Needles are distributed at the 

periphery of the uterine end of the wav mould, and are placed at 
the requisite distance and aim at the irradiation of the grow'th and 
fomices 

vaginal lesion Laparotomy is performed in the Trendelen- 
burg’s position The lower half of the uterus is needled 
with SIX to eight needles of 2 mg each, screened with 
0-65 mm of platinum ; the needles are placed anteriorly 
The broad ligaments are incised, two or three tubes of 
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5 mg each or one or two tubes of 10 mg , screened with 
I mm of plantmum, art placed on each side of the uterus, 
m between the two la} ers of the broad ligament (Fig 42) All 
needles and tubes ha\e linen threads attached , these are 
en\ eloped in a sheet of thin rubber tissue The abdomen 
IS closed in the usual way , all threads and the end of the 
rubber tissue are brought out at the lower end of the 
wound The radium is left in position for six to seven 
da}S It is remoaed bj traction on the threads after 



Fig 41 -“Needling of Carcinoma Of Cerm'c Vaginal Method 
T he needles \ar> in lenRih Care must be taken not to perforate the 
bladder a rectum 

removal of the rubber tissue Total average dose, 
5 500 mg hours 

In addition, Stanle} Dodd and Aubre) Goodwin®^ recom- 
mend the removal of iliac and obturator glands if removable 
and ligation of internal iliac arteries If not all the glands 
are removable, as many as possible should be dissected and 
the remainder surrounded with needles containing 2 5 mg 
of radium Delporte and Cahen treat the vagina first, and 
this is followed by laparotomy Dodd and Goodwin prefer 
to perform laparotom} first and to treat the vagina after- 
w ards 
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Results 

(a) Immediate Effects 

Haemorrhage ceases in nearly all cases soon after the 
treatment. Donaldson states that m 85 per cent, of his 
cases bleeding ceased permanently or for a considerable 



Fig 42 — Intra-abdominal Irradiation tor Carcinoma of Cervix Uteri 
Needles are inserted into the lower portion of the uterus and into the 
cervi\ The needles are shown half introduced, but should be buried entirely 
into the i\all of the uterus The broad ligaments are incised, and tubes 
inserted into the parametrium These tubes can be enclosed in a rubber 
catheter, and the loaded catheter placed in between the two lajers of the 
broad ligament 

period of time Cauliflower growths disappear ; ulcera- 
tion heals The general health of the patient improves. 

(b) End Results 

Heyman in 145 operable cases treated by irradiation 
alone obtained 46 2 per cent of five years survival. Mal- 
colm Donaldson quotes 228 cases, 165 inoperable, 
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sixty -three operable, ttunty -three operable cases treated 
b> radium alone , fi\e jears* statistics are not given, but 
the results support those obtained bj other observers 
Regaud states a survival of three and a half }ears or more 
in 12 per cent of inoperable cases 

Healy,®^ of New York, in an analysis of 224 cases, 
observed for five to six and a half years, arrives at the con- 
clusion that irradiation offers better results than surgery 

Combination of Methods 

Pre-operative Irradiation transforms some inoperable 
cases into operable ones It sterilises the grov\th, stops 
hcemorrhage, and by the improvement m general health 
diminishes the operative risk Post-irradiation hbrosis is 
negligible if suitable dosage is given and if operation is 
not delayed for more than one month after irradiation 
Post-operative Irradiation is recommended by Dodd as 
a prophylactic measure to dimmish the chances of recur- 
rence Recurrences treated by radium give 15 per cent 
of recoveries at the end of three years and 5 5 per cent at 
the end of five years 

CANCER OF THE CORPUS 

In this situation surgery gives better results than irradia- 
tion The disease is less malignant and gives much better 
results vv ith hy sterectomy than the cerv ical v ariety Radium 
treatment is only reserved for inoperable cases or as a pre- 
operative measure In these forms short intensive irradia- 
tion presents advantages Twenty-four hours treatment 
with 80 to loo mg of radium as a preoperative measure 
does not in any way increase the operative difficulty and 
sterilises the endometrium 
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(ESOPHAGUS 

As rccentlj is 1926 Berard ind Sargnon from an e\ten- 
Sl^e siir\ej of published records of cases of cancer of the 
oesophagus concluded that there has not >et been a single 
case of actual cure b} means of radium The operative 
mortaht} of surgical removal of carcinoma of the ccso- 
phagus is, I believe, sliU 100 per cent Thtoretical 
operations described b> some authors have no place m 
clinical surger) Posterior mediastinotomj belongs to 
the latter group Tudor Edwards has approached the 
thoracic oesophagus by the transpleural route which has 
the advantage of giving excellent exposure But successful 
resection of part of the oesophagus bj this route still remains 
a hope deferred The classical treatment to da> remains 
what It was fifteen jears ago gastrostom> or the introduc- 
tion of some form of tube into the growth to permit swal- 
lowing The question of early diagnosis cannot by itself 
be of great help m the therapeutics in this situation unless 
radium treatment is considered Early diagnosis can be 
achieved with the help of radiologj and cesophagoscop} 
but they can be so achieved onlj if the suspicion of ceso- 
phageal cancer is ever present in the clinician’s mind, 
and no case of discomfort m deglutition is dismissed as 
“ hjstena till proved not to be organic 

Ledoux and Slujs®’' have described a radiological 
technique of “ retrograde opaque meal ” bj which the lower 
limit of the growth can be localised , this is valuable if 
irradiation is to be complete and rational and is an essential 
prehminaiy to surgical approach of the ossophagus Failures 
to cure cesophageal cancer by radium were inevitable as 
long as the irradiation consisted in the introduction 
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into the lumen of the oesophagus of a large quantity of 
radium Guisez,®® who has used this method extensively 
(270 cases), had but very few successes till 1925 The 
failures of this method are due not to resistance of oeso- 
phageal carcinoma to radium, but to faulty irradiation The 
extent of the growth cannot be estimated ; uniform irra- 
diation IS not obtained , it is difficult to place the radium 
tubes m position, and still more difficult to keep them 
there for the required period of time. Radium burns 
result and fatalities are not infrequent. Renfern reports 
two cases of radium necrosis of the heart following this 
method De Nabias describes a method of surface 
irradiation by Columbia paste applied on each side of the 
dorsal region of the vertebral column , this method has given 
no results, A great step in the progress of radium therapy 
in this situation was the introduction of radon seeds 
Joseph Muir advocates the introduction of removable 
seeds through a special cesophagoscope of ingenious con- 
struction. He claims highly gratifying initial results. 
Herriman claims similar results. The advantage of 
this method is its simplicity It fails inasmuch as it does 
not permit the distribution of the seeds in the depth of the 
oesophageal wall without undue risk of perforating the 
aorta or other neighbouring structures Transpleural 
approach of the oesophagus as practised by Tudor Edwards 
IS the best surgery of access available up till now. 

Operation 

The position of the growth is ascertained by radiography and 
oesophagoscopy Preliminary to operation it is essential to extract 
all carious teeth and to get the mouth as clean as possible 

Side of the Operation, — Carcinomata, situated at the lower end 
of the oesophagus, are approached from the left side which gives an 
uninterrupted view of the oesophagus with very little traction of the 
pericardium In this situation the aorta lies immediately behind the 
oesophagus Tumours situated in the region of the bifurcation of 
the trachea are also approached from the left side In this situation 
the tumour generally lies below the aortic arch, and by incising the 
pleura over the oesophagus close to the margin of the descending 
aorta a good view is obtained For a growth situated above the 
bifurcation of the trachea but still within the chest the operation is 
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done on the ri},bt “^idL On this side the \ tm irnjor rcqiiirc<5 

diMsion hetuetn two huJturcs before "in ndeqnitc \iew i& ohtnincd 

ArtifiCltl Pneumothorax — 1 he side of the operation Inv inij been 
decided upon tlie next step is* the production of an artificial pneumo 
thorax on the side cho^en I he prtlimin»r\ filline, is done a week 
before operation and an aeerace of 300 cc of air is introduced a 
refill of 400 c c is ^i\cn on the second, fourth and si\th daes 
aiminj, at a pre sure of about -r 1 mm on the third refill this pro 
eiuces a satisfactory collapse of the Umt, which shovvUl he controUctl 
In \ n\ examination 

The best form of anaesthesia is intntracheal pis and oxapen 
combined with local injeetton 

Position oI Patient lor Operation — \fttr induction of anxsthes.i i 
the patient is placed on the uncollapsed side with an air pillow 
under the axilh and the arm fiilK abducted 1 he arm on the 
collapsed side is allowed to drop across the hodv so as to rotate the 
scapula forwards as much as possible Ihc operator stands at the 
patients hick Ihe incision is mide at the sixth intercostal space 
and extends from the nipple line to the outer border of the erector 
spina. I he cutanemn. structures and latissimus dorsi arc cut 
tlirnuth the 4th jth and hth mtcrtostal nerxts arc injected with 
* percent no\ocaitic 1 he chest is opened In an mtcrcostil mciMon 
in the middle of the space and a rih spreader introduced If this 
j,i\cs insufficient space one or two nhs above the incision are cut 
across hut not removed the intercostal vesseb are hpatured The 
growth IS examined and its extent fixitv and the involvement of 
surrounding structures ascertained \l this stape the anajsthetist 
passes an asophapeal houpie Iheasophapus or the vagi where 
visible are painted with a o per cent solution of cocune This is 
done to prevent impiil es passmp along the vagi If the opposite 
pleura is inadvertcntlv opened a positive pressure can be kept up 
through the intratracheal lube till the opening is. sutured Radon 
seeds arc introduced into the tumour and above and below it The 
seeds have an initial strength of 1 S M C and have a screenage of 
o 3 mm of platinum 1 hej are left in position permanentlj The 
number of seeds varies with the extent of the growth but ten or 
twelve are as a rule sulficitm Ihe chest is closed It is seldom 
practicable to suture the pleura but the approximation of the 
muscular lavcr is sufficient this is done bv continuous suture and 
before the last stitch is introduced the collapsed lung is blown out 
through the intratracheal catheter 

The operation produces sc\erc shock 
STOMACH 

One of the commonest forms of malignant disease is 
cancer of the stomach In men it accounts for more than 
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one-third and in women for one-fifth of all cases of car- 
cinoma. If left untreated it proves fatal within twelve 
months. Radiography is of the utmost importance in 
diagnosis ; early diagnosis is exceptional, as the onset of 
the disease is very insidious. Surgical treatment has 
everything to recommend it ; operative mortality is of 
secondary importance if the natural course of the disease 
IS considered End results of partial gastrectomy must be 
correlated with the extent of the disease at the time of 
operation, otheiwise an apparent discrepancy is seen m the 
figures quoted by various writers. Fifteen per cent, of 
cures may be taken as a good average Waring con- 
siders this percentage too high Balfour, on the other 
hand, shows m a series of i,ooo cases a 52 per cent survival 
at the end of three years if the glands are not involved, 
and 19 per cent m those with secondary deposit in the 
glands But partial gastrectomy is only practicable in 
a small number of cases Excluding patients ivith hepatic 
secondary deposits, supraclavicular glands and ascites, 
there is left a group of cases where local extension of the 
disease or its high situation preclude surgical removal of 
the growth In these cases a short-circuiting operation or 
jejunostomy is the only aid surgery can offer It is a 
palliative measure of great benefit, it increases comfort 
and prolongs life for a brief period Finally there are 
cases which recur locally after partial gastrectomy, and the 
“ leather bottle ” variety, which only very brave surgeons 
can hope to remove An attempt to bring radium into 
the service of those afflicted with cancer of stomach is of 
necessity doomed to many disappointments — but no advance 
will be made if, after a single failure, radium is discarded. 
Radium therapy here, as elsewhere, demands years of 
efforts before a suitable technique is developed The 
treatment by radium outlined here is no substitute for 
gastrectomy or gastrojejunostomy, neither is it a purely 
theoretieal form of treatment It is the first rung on the 
ladder of progress Where it may lead eventually is a 
matter for speculation. 
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It has achie\ed something quite definitely beneficial as 
a form of palliation Verj fea\ cases ha\e been treated 
up till the present either m America, on the Continent 
or in this country It is useless, therefore, to demand 
statistics, compare figures, calculate the percentage of 
surM\al No figures are a\ailable, and the literature on 
the subject is meagre in the extreme Radium treatment of 
cancer of the stomach is pioneering m an unknou n territory, 
and the reavard may be as great as that in cases of cancer of 
the uterus and tongue 

Selection of Cases 

The cases submitted to irradiation fall into one of the 
following groups — 

(1) Carcinoma of the cardiac end of the stomach 

(2) Carcinoma of the pjlorus not suitable for excision 
from local extension or adherence to surrounding struc- 
tures 

(3) “ Leather bottle ” stomach 

(4) Local recurrence after operation 

Treatment 

In the treatment of cancer of the stomach b> irradiation, 
radon seeds are of greater value than needles or tubes, 
and the) are to be ch05.cn if available Needles present 
two disadvantages (i) The necessit) of their removal, 
which means either drainage or reopening the abdomen 
(2) The necessity of protecting the surrounding area , 
this is difficult to realise in practice, but is essential because 
of the proximity of the liver and spleen to the source of 
irradiation, especiall) as prolonged irradiation is required, 
and the amount of gamma ra)s given off is maintained at 
the same level during the whole period of treatment 

Technique 

Laparotom) is performed It is advantageous to make 
a transver6>e incision cutting across both recti — it gives 
a ver) good exposure and subsequent healing is excellent 
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The growth is examined, its extent and connections ascer- 
tained ; the liver is examined for the presence of secondary 
deposits. If the growth occupies the pyloric half of the 
stomach and localisation permits, gastrojejunostomy is 
performed, otherwise jejunostomy is resorted to, but if 
this is necessary it is the last stage of the operation. Radon 
seeds are introduced into the growth, around it and along 
the lesser and greater curvatures ; the gastro-hepatic 
omentum is examined and seeds introduced near its attach- 
ments (Fig 43), The number of seeds varies with the 
extent of the growth ; the seeds are screened with 0-5 mm. 



Fig 43 

Skiagram showing twenty platinum seeds in a pyloric carcinoma and 
along both curvatures The seeds are left in permanently 


of platinum, have no terminal threads and are left in per- 
manently, The seeds are of 1*2 M C, initial strength. 
The abdomen is closed without drainage. 

An alternative method, suitable for movable pyloric 
growths only, is to bring the pyloric portion of the stomach 
outside the parietal peritoneum, which is sutured behind it, 
and place it between the muscles and the skin. The skin 
IS sutured in the usual way. This method has in view 
subsequent surface irradiation. Two weeks after operation, 
if the wound is soundly healed, a Columbia paste plaque 
15 mm thick is made ; it covers the upper half of the 
abdomen and carries 60 to 80 mg of radium in small needles 
uniformly distributed over the whole surface of the plaque. 
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The appintus is worn from twcUe to fourteen hour6 
daiU for two weeks 


Illl-'TR\TI\F C\SF 

M^^ J net fort\ ^c1rs \\hcn fir t seen she lud a hard palpable 
uimour in the epi[.astrium then, were numerous cutaneous deposits 
around the umbilicus forminL. 1 hard phqiit the si?e of a s nicer 
\ onutinq was persistent with proqrcasixc loss of weight \o ^.lands 
were palpable m the supnclwiciihr regions rherc w is no free 
fluid m the peritoneum and the li\cr was not enlarged \ bismuth 
meal showed a hrL.e filling defect in the paloric half of the stomach 

I he patient was operated upon b\ the author at the Rulium 
Institute I ondon A Iransxtrs- incision was made in the cpigas 
trium well aho\c the cutaneous periumbilical deposit The pvloriis 
was found to be the scat of an extenswe neoplasm and bard mass“s 
of glands were present along botli cure itures The round hgam“nt 
was infiltrated with malignant di “ise and the area of the umbilicus 
was in\ol\cd to a slighth lesser degree than the corresponding area 
of the skin \o secondare deposits were found in the li\er An 
anterior gastrojejunostonu was performed and twente three radon 
seeds distnbuted along botli cureatures and in the lesser omentum 

(I>e 43) 

1 lie abdomen was closed Utco\er\ was uneventful Ten dajs 
after irradiation surf ice application l>\ means of a Columbia paste 
plaque was given the total dose being 10000 mg hours in ten 
davs 

At the end of the treatment the cutaneous involvement lud com 
pletclv disappeared and the umbilivus was normal A tumour was 
still palpable in the epigastrium \omiting ceased completelv The 
patient was sent to a convalescent home and put on 7 Ib in weight m 
one month The after historv is as follows I he patient had 
several attacks of durrhici with distension of the abdomen lasting 
a da\ or two five months after treatment she was admitted to an 
mfirmar) with acute intestinal obstruction No operation was 
performed as the patient was too ill and she died twentj four hours 
later 

A post mortem examination revealcel a ruptured CTCum but the 
cause of the obstruction was not found There were no secondarv 
deposits in the liver the abdominal wall was normal the pvloric 
grow th had grcatl) diminished m si/t — the pv lorus itself being greatlj 
hvpcrtrophicd 

Neuman and Corjn report the following case The 
patient was a waiter fiftj-three \earb of age Subtotal 
gastrectomj for carcinoma of the pj lorus was performed 
m 1921 Recurrence of sjmptoms occurred eleven months 



130 


CESOPHAGUS— STOMA CH 


after operation ; tliere was also induration of operation 
scar. Six months later the general condition of the patient 
was bad. There was marked loss of weight, and locally 
a recurrence the size of an orange was present extending 
from the laparotomy scai and fixed deeply in the peritoneal 
cavity Biopsy showed a typical cuboidal-cclled carcinoma. 
Access to the tumour was obtained by an incision on each 
side of It extending into the sheath of the rectus Ten 
needles, each containing o 6 mg of radium, were inserted 
into the deeper part of the growth and fifteen needles of 
1-25 mg each into the superficial part. They Mere left 
in position SIX days Total dose 28 8 M C D The 
patient left the Radium Institute twelve days after admission 
When seen five months later the tumour had totally disap- 
peared, general health had improved, and the patient had 
resumed Mork as a waiter Nine months after irradiation 
there was rapid local recurrence and death. 

The authors emphasise the importance of the case, which 
demonstrates the possibility of needling an inoperable 
carcinoma of the stomach when the growth is isolated by 
adhesions from the general peiitoneal cavity 

Cahen reported to the Societe Beige dc Chirurgic 
the following case — 

Carcinoma of the stomach involving the greater curva- 
ture and greater part of the stomach and implicating the 
glands along both curvatures Marked filling defect shown 
in skiagram Transverse laparotomy w^as performed and 
the tumour fixed to the abdominal w’all and covered only 
by skin Surface application by Columbia paste 2 mm 
thick, carrying seventeen tubes of radium (ten tubes screened 
with 2 mm of platinum and seven tubes screened by 
I mm of platinum were applied) Total dose 129 M C D 
in fourteen days 

Three months after treatment the patient had put on 
24 kg m w^eight, the general health had improved and the 
skiagram showed nearly total disappearance of the filling 
defect Recurrence occurred a few' months later, and a 
second surface irradiation w'as given Ninety mg of radium 
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(nine tubet. at lo mg each, 2 mm of phtinum scrccnigc) 
Mere applied 6 cm from the skm tor nineteen di\b Total 
dose 260 MCD Recoaerj tollowcd llic patient 
Mas ah\e and Morking at the time ot publieation (1925) 
Cahen s case shoMs (i) The possibilita ot surtatc tieat- 
ment after extra-peritoncalisation ot tlic stonnth (2) 
The possibihn of repeating the trettment, tile dosige 
being greath increased at the second application 

Improaements of technique up till i\om ha\c led to the 
adoption of radon seeds m the trcitmcnt ot gisttie cancer, 
and to the combination ot interstiti il m ith surt lee thcrap) 
Temporarj disappearance of the priiniry tumour, second ir\ 
deposits and recurrences has been aehicaed md hte pro 
longed With distance thcrap) and imich larger quinti 
ties of radium better results ina) be mlieip itcd 
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after operation : there »va5 also induration of operation 
scar. Six months iate" the general condition of the paSent 
mas bad. There mas marked loss of vreight. and locaily 
2 recurrence the S’z-.- of an orange v.as present onending 
from the iaparotomv scar arid ihxed deeply in the peritoneal 
cavirr. Biopsy sh or. e*d a rkmical cuboidal-ceiled carcinoma. 
Access to the tum.our mas obtained by an incision on each 
side o: it extending into the sheath of the rectus. Ten 
needles, each containing C'6 mg. of radium. v.-ere inserted 
into the deeper pan of the grouxh and fiftc'en needles of 
1-2^ m.g. each into the supernciai part. They v.-ere left 
in position six days. Total dose : aS-S iM.C.D. The 
patient left the Radium Institute tmeive days after admission. 
When seen itve maonths later the tumour had tomlly disap- 
peared. general health had improved.and the patient had 
resumed v.-ork as a v.-ai:er. Xine months after irradiation 
ti.cre mas rapid local recurrence and death. 

Tr.e authors emphasise the importance of the case, which 
demonstrates the possibiiit}' of needling an inoperable 
carcinom.a of the stomach when the gromh is isolated by 
adhesions from the general peritoneal cavin'. 

Cahen reported to the Societe Beige de Chirurgie 
the foriov.-ing case : — 


Carcinoma of the stomach involving the greater cun‘2- 
ture and greater part of the stomach and implicating the 
glands along both cun'atures. iMarked niling defect shown 
in skiagram. Transverse iaparotomv was performed and 
the tumour nxed to the abdominal wall and covered only 
by skin. Surface application bv Columbia paste 2 mm. 
thick, carrying seventeen rubes of radium ( ten tubes screened 
mith 2 mm. of platinum and seven rubes screened by 
I mm. or platinum mere applied). Total dose : 129 iM.C.D. 
in fourteen davs. 

Three months alter treatment the patient had put on 
-4 ".'eight, t.n.e general health had improved and the 

skiagram shomed nearly total disappearance of the iiliing 
detect. Recurrence occurred a few months later, and a 
seconQ surrace irradiation was given. Xinet\' mg. of radium 
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(nine tubet. at 10 mg each, 2 mm of platinum scrcemge) 
\\ ere applied 6 cm from the skin for nineteen da\i> Total 
dose 260 MCD Reco\er\ folloutd The patient 
ms alue and working at the time of publication (1925) 
Caliens case sliows (i) The possibilit\ of surface treat- 
ment after extra pentoneahsation of the stomach (2) 
The possibiliU of repeating the treatment, the dosage 
being greath increa‘;ed at the second application 

Impro^cmcntb of technique up till now ha\e led to the 
adoption of radon seeds in the treatment of gastric cancer 
and to the combination of interstitial with surface therap\ 
Temporar) disappearance of the primaia tumour, secondata 
deposits and recurrences has been achieved and life pro- 
longed \\ ith distance therapv and much larger quanti- 
ties of radium better results ma\ be anticipated 
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CHAPTER XII 

CARCINOMA OF THE LUNGS 

With the exception of a short chapter in de Nabias’ 
book, no report of radium therapy of cancer of the lung 
IS to be found in the literature This is remarkable if the 
marked increase of the disease m recent years is taken into 
consideration In a leading article m the Lancet of July 
1 6th, 1927, the following statement is made “ During the 
last four or five years several pathologists m Europe and 
America have drawn attention to the fact that cancer of 
the lung has become substantially more frequent in their 
experience than it used to be ” As regards operability 
of these tumours, Tudor Edwards states “ At present 
malignant disease arising m the chest — mediastinum, 
pleura or lung — unfortunately rarely offers any hope of 
radical operation This results from two factors the 
first, that as a rule it commences insidiously and until 
extension to surrounding structures, such as pleura or 
bronchi, occurs there are no localising symptoms, the general 
symptoms of lassitude and loss of weight alone being pre- 
sent Therefore, at the time when diagnosis is possible, 
the growth is too extensive for any radical operation The 
second factor is the site of origin of malignant disease In 
the vast majority of cases the start is in the mediastinum 
in close relationship with vital organs or the structures 
in the hilum of the lung, where it would entail, at least, 
complete unilateral pneumectomy before there could be 
any hope of eradicating the disease ” 

The tumours of the lungs may be primary or secondary 
to malignant disease elsewhere If primary, the neoplasm 
may be either a sarcoma or a carcinoma , the latter is by 
far the commoner It may be infiltrating m type and hard 
or of the soft, rapidly-growing variety Histologically the 
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structure of the growths \aries with the site of origin, and 
ma) be cuboidal-celled or columnar-celled Waring 
states that metaplasia may take place and the carcinoma 
become squamous-celled According to Kerlej it arises 
most frequenti) from a main bronchus near the bifurcation 
of the trachea, but maj also have its origin in a small 
bronchus or in the centre of the lung From the lung the 
growth extends to the lymphatic glands, thoracic viscera, 
and in some cases to the dorsal vertebni Harry L 
Parker reports four cases of primary carcinoma of the 
lung with involvement of the central nervous sjstem bj 
metastasis , m his cases the primary growth gave few local 
8} mptoms 

X-ray examinations arc of great importance, and help 
not onlj m the diagnosis but also in the localisation of the 
disease Kerle) has made an extensive stud) of this 
subject and maintains that in the X-ra) diagnosis of intra- 
thoracic conditions it is possible to associate certain definite 
appearances with tlie presence of malignant disease In 
considering treatment, malignant disease of the lung ma) 
be classified in tliree clinical stages — 

(i) Stage of onset of the disease, characterised by an 
increase of the respiratory rate, expectoration and cough 
(2) Stage of full development of the disease, characterised 
by d)spncEa, small hTmopt)sis and pain (3) Terminal 
stage of the disease This classification which is arbitrary , 
and lacks not onl) in accurac) but also in definition has 
perhaps one useful point to recommend it — namely that 
surgical treatment is onl) practicable in the first stage, and 
radium therap) cannot be expected to be of any avail m the 
third stage The second group is that most commonl) 
met with, owing to difficulty m diagnosis in the earl) stages 
In attempting to develop a technique of irradiation, the 
following points must be taken into consideration — 

(1) The disease is difficult to diagnose earl) , w hen surgical 
treatment might be of value Generali) when a correct 
diagnosis is possible the case is not operable 

(2) The histolog) of these tumours shows them to belong 
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to the group of cuboidal or columnar-celled carcinoma. 
From experience in radium therapy m other situations, it 
IS known that this type of tumour is less radiosensitive 
than the squamous-celled carcinoma and requires prolonged 
irradiation. 

(3) The disease is diffuse and efficient interstitial irradia- 
tion is difficult to obtain. 

(4) The presence of cartilage in the larger bronchi 
necessitates full platinum protection. 

(5) Interstitial irradiation needs a good exposure of the 
tumour — this may not be possible owing to the presence of 
adhesions. 

The method of irradiation which is likely to be successful 
IS surface or distance application , it presents the following 
advantages : — 

(1) A large quantity of radium can be used. 

(2) The treatment can be prolonged over a sufficientlv 
long period of time 

(3) Several ports of entry are available. 

(4) Surgical risks are eliminated 

Technique 

The exact position and extent of the lesion are ascertained 
by radiological methods If a pleural effusion is present 
It is aspirated m one or more sittings, but is not replaced 
by air Aspiration is repeated during the treatment A 
layer of fluid between the source of irradiation and the 
tumour diminishes the effect of the irradiation An 
extensive plaque of Columbia paste 15 mm thick is pre- 
pared The plaque covers the whole of the affected side 
of the chest and extends beyond the middle line m front 
and up to the middle line behind It covers the anterior 
part of the chest, the axilla, the supraclavicular area, the 
side and back of the thorax When completed the wax 
model IS divided in two parts along the midaxillary line 
75 of radium in numerous small foci are 

distributed equally over the plaque or m between two 
layers of adhesive plaster Irradiation is alternatively 
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anterior and po'Jttnor , the adhcsisc phslcr containing 
radium being transferred from one part of tlic wax plaque 
to the other Eiglitecn to twent} hours dail} are gi\en m 
all , half on each aspect Treatment is prolonged for 
twent^-one to twcnt\-fi\c dajs this method the skin 
recencs one half or onc-lhird of the total dose gi\en 
The a\crage total dose \anes from 40000 to 50,000 mg 
hours 

Improvement of the pitients condition is noticeable 
after the tenth to twelfth da) Pain is eliminated djspnaa 
IS lessened and expectoration diminishes Occasionallv 
rises of temperature occur , this is not an indication for 
the cessation of treatment , it is due to the changes m the 
tumour produced b) radium and occurs in the treatment 
of otlicr tjpes of neoplasms \ rav examination during 
and after treatment at frequent intervals is both instnictivc 
and interesting As cure or inhibition of the disease means 
fibrosis to a certain extent these changes are registered 
in the skiagrams 

It is too earl) to speak of an) but initial results, but these 
arc encouraging It is justifiable to bring to the notice of 
clinicians the possibilities of radium treatment of cancer of 
the lung as the disease is dcfinitcl) increasing m its frcqucnc) 
and an) other form of treatment is at present applicable to 
a ver) small proportion of cases Robert Hutchison 
in a paper read at the Cancer Conference, London, states 
“ There can be no doubt that the experience of the London 
Hospital confirms that elsewhere in showing that there 
has been a marked increase in recent } ears in cases of primar) 
carcinoma of the lung not onl) absoliitel}, but relatival) 
to carcinoma m general ” 

Ralston Paterson in a stud) of reported cases treated 
b) irradiation, states that all the cases treated b) \-ra)s 
(nineteen patients) died Only one apparent success was a 
case of a small malignant hemangioma of the bronchus, 
removed b) bronchoscop) and treated b) interstitial 
implantation of radium followed by \-ra)s With the 
development of distance therap) by means of a ‘ bomb 
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which peimits accurate focussing of the various parts of 
the tumour, better success may be anticipated 
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CHAPTER XIII 

CENTRAL NERVOUS SYSTEM 

Thf term “ cerebral tumour ” is used here to denote 
“Neoplasms” of the brain and meninges Cjsts are 
included in this group True tumours of the brain tissue 
are gliomata Thej are nearly al\\a\s diffuse , degenerative 
changes are frequently present, and lead to cyst formation 
Adenomata and adeno-carcinomata are found in the pitui- 
tary gland Endothelioma are tumours of the membranes , 
they destrov the skull by pressure atropny and are accom- 
panied by new bone formation From the surgical aspect 
they are best classified into tntra-neural and exira-netiral 
tumours Complete surgical removal is possible m the 
extra-neural varieties owing to the presence of a capsule, 
or at least to clearly defined limitation The removal of 
intra-neural neoplasms is very rarely possible Surgery 
of brain neoplasms gives, now and then, brilliant 
results , in the majority of cases failures are recorded 
Decompression operations give palliative results which 
prolong life, arrest failure of vision and give relief from 
symptoms The vast majority of neurological surgery 
IS in the end reduced to the benefits of decompression 
To the neurological surgeon removal of the tumour is 
the ideal aimed at , Sir Percy Sargent in a recent 
publication, states “ A glioma can rarely be removed 
with the same completeness as an endothelioma This, 
however, should not deter the surgeon from making as 
determined an attack upon a favourable glioma as the cir- 
cumstances warrant, having regard always to the function 
of that part of the brain which is involved 

Sir James Purves-Stewart concludes his book on 
‘ Intracranial Tumours ” with the following remarks 
While I yield to no one m my admiration and respect 
*37 
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for the dexterity of our surgical colleagues, I cannot help 
feeling (and I am sure they realise too) that many cerebral 
operations are hazardous, crude and mutilating Under 
present-day conditions, this is inevitable, even at the hands 
of the most skilful operator Let us hope that the time 
will arrive when many surgical operations on the brain, 
as on other organs, will be discarded in favour of other more 
efficient and gentler methods, biochemical or physical, 
whereby we shall be able to melt away growths, no matter 
how deeply seated or how insidiously infiltrating, or better 
still, when we may succeed in raising the resistance of the 
body so as to prevent their appearance altogether '* 

The basis of radium treatment of cerebral tumours is the 
difference of sensibility to irradiation presented by normal 
brain issue and the tumour Nervous tissue, both grey 
matter and white, is highly radio-resistant , it is true that 
experimentally radionecrosis of cerebral substance can be 
produced, but the doses given are veil beyond the range 
of clinical application of radium therapy , the lesion in 
these cases is purely caustic, and the result is destruction 
of living tissues irrespective of their histological structure. 
Within the limits of the clinical dosage it is found that 
healthy cerebral substance is radio-resistant, vhereas neo- 
plasms are very sensitive to gamma irradiation and X-rays 
Of the various neoplasms, gliomata are the most sensitive, 
adeno-carcmomata come next and the most resistant are 
endotheliomata, specially if they are accompanied by bone 
formation 

The question of curability of cerebral neoplasms by 
radium depends upon (i) The extent of the disease (2) 
The nature of the tumour. (3) The degree of relief given 
by previous decompression 

CEREBRAL AND CEREBELLAR TUMOURS 

Treatment 

In this, as in other situations, early diagnosis will greatly 
facilitate treatment The bigger the mass to be destroyed 
by radium the worse the prognosis , secondary vascular 
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changes in the surrounding normal tissue and presence of 
cedema affect ad\ersel} the results of irradiation 

Decompression 

Preliminary decompression is an essential step of the 
treatment It gnes the patient relief from increased 
intracranial pressure , a window is created through which 
the underlying tumour is irradiated without the screenagt 
offered by the bone , the risk of osteo-necrosis is elimin ited , 
if a cyst IS present it can be remoeed or aspirated , a biopsy 
of the tumour becomes possible 

Irradiation 

Needling of the tumour has been tried by Frazier and 
Pancoast This method, howe\er, presents the follow- 
ing dlsad^ antages the necessity of drainage of the wound , 
the difficulty of retaining the needles m position in soft 
tissues , the presence of a number of platinum needles 
which together ha\e a considerable volume, uniform 
irradiation is difficult to obtain , the time factor is limited 
Surface irradiation overcomes these difficulties , treatment 
can be prolonged over a period of weeks, intensity of 
irradiation can be increased beyond that possible by the 
interstitial method 

Technique 

A v\eek after decompression and when the wound is 
healed, a helmet or cap of Columbia paste is made It is 
made to cover at least half of the cranium The trephine 
opening is marked on the surface of the cap Platinum 
tubes containing 10 mg of radium screened by o 8 mm of 
platinum are placed on the wav over the trephine area 
Needles containing 1,13 and 2 mg of radium screened b\ 
o 65 mm of platinum are placed outside the trephine area 
A total of 50 to 80 mg of radium is used It ib worn 
continuously or intermittently for eighteen hours daily 
The treatment is prolonged over two or three weeks 
Average total dose 18,000 mg hours (Fig aa) 



cr \ 77v* -\i. \ }:r\ oi s s ) stum 


{ ;c 


PITUITARY TUMOimS 

Pitiiit.tr\ tutsmiitv ari .uUtinin.u.i i>r .uit no-o.irt mntn ua. 
1 r<>!n tiicir fuculiar ati.itnniu'.il '•ttiiation. ilun 
!• h Mill', mi l'\ tiu dura arui biiru- Mxtcusinn wliuli at 
tir^t 1 iiitrai,'laruiiilar, vonij '-trilchts tlu cap^iiK of tlu 
'.’laiui arid both iij'on tiu njitii’ t'liiasnia ami on tlu 

(io ir of the '■'111 titfiiia; tlu i’oiu' tttiditiuu* prt "sUK 
atropiiv and tlic tumour nia\ with tlu- thiniud *alla 



' , ’ I . • ' 'I 

? ' ' i 


mt" 


' pisi 

: noid.'l • inn 

. 

Wjrh 

tip' 

atd I \ti n 

ton 

tlu 

ti!!'; 


t' 'fi 

'ft • tiu 

limit . ol 

til. 

ih 

iplita-m 

la • 

« lla 

» 

t t 


O 1 

>ri III' doni 

tor It ( it 

m 

tin 

i ram d 

« tv (t\ , 

. •, 


! f i‘ 

!![' f'l tin th 

irii 

\i ntru 

i. . 

ind 

( an itio 

mtf 

rn i! 

[)• ,'s 

■' 1 

>*' du 









!■ 

i 

‘ 

' ; * f > 1 ! ' 

of 

pitmfa 

U'. 

tmiiottr till 

d, r 

ii,i 

t r- 

. * 

1 i ; 

> V to ia’i". 

t ) ■ 

1 )..;r 

■ mi 

H' 

am * ' 

( t ! 

It'. 

f ‘ , 



if.oj r r.r< > 1 

,• f 

f i!< ),'ii .'I 

f f r 
i » 


f iu < 

iifo' 


f » 

1 > , 


» t 


» r 

1 i 

phi! a ! 

• u 

>M i 

rid ti - 


- ! 

i 




' tf 

,5 ' f 

Mr’ 


\> '! 1 '■ I 

1 t 

1 

. !' 



SURGICAL TREATMENT 


141 

spreads and invades surrounding structures and in some 
cases gi\ es rise to metastasis 

Diagnosis of pituitary tumours is based upon (1) 
Ophthalmological tvammation which reveals optic atrophj 
and topical changes in the visual fields (2) X-ra) e\ idence 
of changes in tht sella turcica (3) Signs of intracranial ten- 
sion due to internal hydrocephalus (4) Changes due to 
defects in internal secretion of the gland 

Surgical treatment aims at relief of intracranial pressure 
and preservation of vision The gravitj of the operation 
is justified if the natural course of events is taken into con- 
sideration Mortality, even in the hands of the evcep- 
tionally skilful surgeon accustomed to neurological surgery , 
la high Sargent m si\tj-eight cases of operation for 
supposed pituitary tumour, quotes a mortalitv of thirteen 
cases (19 I per cent) In thirtv -three cases of pituitarv 
tumour proper, there were nine deaths {27 per cent ) 
Cushing’s series of 162 cases shows 8 6 per cent mor- 
tality in the transphenoidal route and 5 2 per cent in the 
transfrontal route Statistics, however, are not an absolute 
indication of the value of the operation if vision is saved 
In the consideration of the surgical treatment of hjpoph)- 
seal tumours another factor is to be remembered , complete 
removal of the tumour is rarel) , if ever, possible 
Preservation of vision and relief from intolerable head- 
ache are usually achieved by surgical means 

Can radium show similar results, and if so, is the mortalitv 
of radium therapy les^; than of surgical removal ^ 

Radium Treatment 

The introduction of radon seeds into the tumour cither 
by the trontal operation or b\ the nasal route was tried bv 
Pancoast m 1922^^® — the results were not very good 
chiefly owing to absence of suitable screenage and aho from 
the additional factor of a surgical risk as great as m the 
operation for removal of the tumour ^^lth increased 
knowledge of radium therapy better results can be anti- 
cipated The introduction of screened phtinum seeds 
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into the tumour presents the disadvantages that all seed 
tend to fall by gravity on the floor of sella turcica and uni- 
form inadiation is not obtained, and the risk of necrosis 
IS still present. 1'he lemovable seed or, better still, the 
lemovable needle, has many advantages. Rock Carling 
has devised a ladium needle of small size, well screened by 
platinum, attached to a celluloid peg and provided with an 
eye at the distal end (Fig, 2). 

Celluloid pegs of suitable lengths can be screwed on to 
the miniature ladium needle. Each needle contains 0-5 
mg. of radium screened by o 5 mm of platinum 

In the proposed method the distance between the tumour 
and the surface is ascertained by means of radiography. 
The suitable route of approach is chosen in each individual 
case In the sphenoid type, the nasal route is adopted, 
in the supiasellar type the frontal route. A minute trephine 
hole IS made in the frontal area ; a trocar and canula arc 
passed along the floor of the anterior fossa into the tumour , 
gentle aspiration is made to evacuate the contents of a cyst ; 
the needle vith ivory peg is introduced into the canula, 
which IS then withdrawn The position of the needle is 
controlled by radiograms The needle is left in position 
seven days This method of treatment is at present being 
tried by Rock Carling and the author. It aims at an accurate 
irradiation with a minimum surgical risk , it is an improve- 
ment on the seed implantation method, and presents 
advantages over X-ray tieatment as the latter is of very little 
avail in cysts 01 carcinomata, although it gives ver)’ good 
results m cases of adenomata of the pituitary 

TUMOURS OF THE SPINAL CORD 

Tumours of the spinal cord may be primary or secondaiw' 
deposits from a malignant growth elsewhere In all cases 
they demand a laminectomy If the tumour is intrathecal, 
but extra-medullary, it is as a rule benign and removable 
Intramedullary tumours are irremovable Extrathecal 
tumouis may be removable or irremovable according to 
their structure and extent. Laminectomy is an essential 
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step in the treatment If the tumour is found to be irre- 
mo\able, surface irradiation is resorted to When the 
operation uound is liealed a Columbia paste phquc mm 
thick IS moulded o\tr the operation area and 50 to 75 m^ 
of radium are placed along the midlinc of the spine and on 
each side of it The plaque is worn sixteen to eighteen 
hours daily for fourteen da)s As the area treated is not 
extensive and the mtensitj of irradiation appreciable peel- 
ing of the skin is unavoidable if an adequate dose is to be 
given The results are encouraging and return ot funetion 
maj be anticipated 

‘\nother method of treaimert is the insertion into the 
lamineetom) wound of a sterile wax model accuratclv 
fitting into the space created bv the removal of lamina; and 
spinous processes Tlie model is applied so as not to press 
on the cord It contains 30 mg of radium in small needles 
and is left in position seven da)& 

IlLUSTRVTIVC CvSLb 

Mrs G A age thirtj four vears (left prefrontal neoplasm) 
Under the care of Sir James Punes Steuart In good health till 
April 1926 VI hen patient had intense headache and vomiting for 
one da) In Ma) and again m April there was. a sudden momentarv 
blindness with sub^equen^ gradual dctenontion of vision In 
September 1926 dragging of right leg and optic neuritis In 
Februar) 1927 slight right sided hemipare^is and commencement 
of optic atroph) of both discs intense hcadaehe In Mav 1927 a 
pneumoradiogram showed both lateral ventricles displaced to the 
right On Mav 17th 1927 vomiting and convialsions starting m the 
right upper limb loss of consciousness The patient had twelve 
fits in three hour> Left frontal decompression was done by Mr 
Arthur Fvans Recover) of consciousness but right sided con 
vulsions continued for several days On June ist the patient was 
much worse There was right sided weakness aphasia incon 
tinence and marked bulging of the brain Fiftv mg of radium were 
applied on a Columbia paste helmet (five tubes at 10 mg each 08 mm 
of platinum and i mm of copper) Continuous application the first 
twenty four hours followed bv twelve hours daily Four da\s later 
the patient could speak and walk without assistance On June 7th 
speech and articulation were normal No weakness of legs but 
unsteady gait Knee jerks and anl le jerks normal and equal 
Radium removed on the tenth dav Total dose 6600 mg hours 
Peeling of forehead and loss of hair followed irradiation On 
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CENTRAL NERVOUS SYSTEM 


June 2ist there was a ell-marked hernia cerebri indicative of per- 
sistent intracranial pressure (Fig. 45) On July 23rd, 1927, the left 
frontal lobe was agam explored by INIr Arthur Evans in its antenor 
half, but no circumscribed gro%\*th could be palpated and the wound 
was agam closed. Following this last operation the right-sided fits 
ceased and her only abnormal physical signs were pallor of the optic 
discs, with vision in the left eye reduced to perception of light ; in 
the right eye nsion, as tested by ]\Ir. iMacCallan, was 6/6 The 
pupils and cranial neiwes were othenvise normal, save for flattening 
of the right naso-labial fold on emotional movement. There was no 
motor abnormalit}- of the limbs. The supinator-jerks, knee-jerks 
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Fig 45 — PwiEXT of Sir James Pura'es-Stew art 
Case of left prefrontal neoplasm ^Yell-marl>ed hernia cerebri indicatite 
of persistent intracranial pressure after decompression 

and ankle-jerks Atere normal and equal The nght plantar reflex 
vas indefinite , the left was flexor The abdommal refle-xes were 
present and equal on both sides MeamA’hile the hernia cerebri, 
although still present, Atas definiteh' smaller and no longer tense, but 
flaccid on palpation On October 31st, 1928, the patient AATOte . “ I 
am quite aa ell, and up to the present I have had no trouble since I 
left estminster Hospital She leads a normal life and looks after 
her household duties The patient AAas re-examined by Sir James 
Pun-es-SteAA art on XoA’ember i6th, 1928 (sixteen monAs after the 
radium application), the operation gap AA’as noAv concaA'e (Fig 46), 
pulsating AAith the heart and giA'ing an impulse on coughing She 
has had no more fits or other discomfort The phA'sical signs AAcre 
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exaCb a. before ^ ,n tV s 

r:=f -nt^cn. /.he„,se no 
ISr, motor or reflex abnormal.tj could he detected 


M.ssP S agedeishtecn Case under the care of Mr Tudor 

Pduards In JuK , r9a7 excision of sarcoma of lung In 
inaS lamtnectom) for secondare deposit in the spine and 
Sumn « die kiel of the h.li to Sth dorsal lertebrc In JuU 



Fig 46 

The same patient as m Fig 45 Sixteen months after radium treatment 
The operation area is conrate 

1928 the patient was bedridden, unable to move her kgs Tliere 
was a swelling to the left of vertebral column at the level of the 
lamtnectomv Fjftj mg of radium m 50 foci applied on Columbia 
paste 15 mm thick over the swelling eighteen hours dailj for twelve 
davs Total dose 9 900 mg hours Marked peeling of skin Dis 
tinct improvement noticed soon after cessation of treatment The 
swelling m the dorsal region became smaller gradiiallv with return 
of power in both legs. On August Sth 1928 the patient could walk 
unaided Although subssvjuemK the patients general health 
deteriorated owing to recurrence^ and death ensued the dis 
appearance of the tumour and retum of function after irradiation are 
noteworthy 
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Post-operative irradiation of the glandular area involved 
IS carried out on the lines indicated in Chapter V. 

RODENT ULCER 

Unless involving bone, this type of neoplasm responds 
well to radium in the majority of cases. The good results, 



Fig 47 

Skiagram of needles around the periphery and in the centre of an 
epithelioma of the skin shown in Plate XIII , A 

however, although in the majority, are not universal, and 
some rodent ulcers are radio-resistant. It is impossible, 
clinically, to distinguish those which respond well to radium 
treatment from the others Histologically and micro- 
scopically, there is no distinguishing feature on which 
to base a prognosis Good results are obtained by the 
use of /3 and y irradiation for short periods The 
method employed by the author is to use large quan- 
tities of V ell-screened radium for short periods of time 




PLATE XIII 


Epithelioma of Thigh 

A Before tieatinent 
B Tw o months after treatment 
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beirc rLcrd c.'ectl'v m co'.'c-c' '»• i ’ 1 t 
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foTTia ard heaLng takes- pLce o''dv’~' - \ in'- ‘■nd ot 

a month o’ «i\ week* the legion i" * v ’’cv 
An al e-natue method iv to make * pi o ii Columbn 
pa*te or '♦ent lined with lead a hoU i' u in tin phqut 
and thi* i* made to cotTe*po id to ilu lo ion >0 to 
40 mg of radium are applied on un '-uri’i.c ot tlit plaque 
and maintained in po'-ition bt '-trappin:: Tht w liolt 
apparatus is applied accurateU to the legion and Itit in 
poNition fort\ -eight hour^ 

iLU^ntKTINT C\sE 

Mrs C a^e «e^enn Epiihelionu on antenor aspect of left 
ihi^h ulcer 4 in b\ 5 in Enlarced eland" in sroin (Plate \II 1 ) 
TVealment —Interstitial irradiation (Fia 47) and surface 
Uon b\ means of Columbia pa te Total doe 10 000 mg hours The 
nicer healed slowU and the condition two months alter treatment is 
shoiN-n m Plate \III 



CHAPTER XV 
SARCOMA 


Malignant tumours of connective tissue origin may be 
divided for the purpose of treatment into : (i) Lymphosar- 
coma ; (2) Chondrosarcoma ; (3) Osteo-sarcoma , (4) Sar- 
coma of muscle 

Lymphosarcoma 

This type of tumour is extremely sensitive to radium 
treatment Large masses of tissue can be made to disap- 



Fig 48 

Patient under the care of Mr Arthur E\ans and the author Ljmpho- 
sarcoma Condition before treatment 


pear in a very brief period of time (Figs 48 and 49) They 
require small doses as compared to other types of sarcoma 
The disappearance of the tumour is a purely local reaction, 
and in no way affects the development of metastatic tumours 
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tUt.v'.hcrc , thcs^. 'irc eqmlK susceptible to treatment 
Local recurrences are more ruIio«rt‘-!stant, and it is noticed 
tint irradiation m some casts makes tlic patient resistant 
to further radium treatment 

I he commonest situation of I j mplios ircom i is the eer\ ical 
area and tlic retroperitoneal space Hoth situuion-’ are 
treated h\ means of Cohimhn piste plujues eirnini, 
reliti\el\ small doses of radium Tor the cerncil irei 
30 to 40 mj^ in numerous needles of 0 6 anil i 3 mg ot 



lU 4) 

aijc ame ^5ificrH i >n I v jS Ij li> ale r <.«, ui n 1 trntnunt 
lOpid i]ivipprjr3ni.r f ll'c j.f «lh ircitcd 

radium arc distributed o\cr the surface ot the plaque 
1 hej are left in position four to si\ da\s \ total dobc ot 
10,000 mg hours is as a rule sufiieient I or the tonsil 
interstitial irradiation b\ means ot seeds is earned out 
Tor the retroperitoneal sarcoma surt lec application b\ means 
of anterior and posterior plates is done Ihe area to be 
treated is large and requires 75 to 100 mg of ridium , this 
IS distributed o\er both plaques , thc> are left m position 
sc\en to tuebe dajs A\erage total dose 20000 mg 
hours 



SARCOMA 


152 

Chondrosarcoma 

This IS a suitable type for radium treatment. If the 
tumoui IS voluminous interstitial irradiation with very 
small quantities of radium (8 to 10 mg. in four to six 
needles) gives good lesults. Labordc reports the case 
of a man with an enormous sarcoma in the region of the 
scapula. This tumour had been previously treated with 
deep therapy X-rays without eflect. 8 mg. of radium 
were inseited in the tumour, which melted in four days. 
Chondrosaicomata of the ribs, clavicle, sternum, have 
been successfully treated with radium Roy Ward 
repoits a case of sarcoma of the clavicle treated in 1913 
and repoited well fouiteen years later 

Osteo-sarcoma 

Saicomata of long bones aie radio-resistant, and results 
of radium theiapy are very laicly successful. 

Sarcomata of the bones of the face are more suitable for 
radium treatment The wiitcr has treated at the Radium 
Institute a patient with a sarcoma of the left malar bone 
and zygoma rapidly recurring after excision. The patient 
wa-i four months pregnant On the advice of Mr Hayward 
Pinch intcistitial iriadiation with large quantities of radium 
for a shoit time was given, and this was followed by com- 
plete disappeaiance of the growth. Pregnancy piocecded 
to full teim, and the patient is reported by her doctor to be 
well eight months after treatment 

Sarcoma o? Muscle 

Localised sarcoma of a muscle or intermuscular septa 
belong to the group of fibro-sarcomata or lecurrent fibioma. 
The lesults of radium treatment are good. The combina- 
tion of surgeiy with post-operative irradiation gives a better 
prognosis than surgeiy alone. 

Roy Waid gives an account of thirty cases of inoper- 
able sarcomata treated with ladium , of the total twelve 
present no evidence of disease for periods varying from 



ILLVSTRATn E CASES 


153 


fourteen jears to se\en months after treatment , ten died , 
fi\e are improved , three denved no benefit He states 
that “ relief of symptoms and prolongation of life are seen 
m most cases, and some patients remain in good health 
for long periods, the growth becoming shrunken and 
fibrosed ” 


Illustrative Cvses 

Mr M age nineteen Lymphosarcoma of neck, fourmonths his 
tory Fig 48 shows the condition before treatment 40 mg of radium 
were applied on the left side of the neck by means of a Columbia paste 
collar twelve hours daily for seven days Total dose 3 36omg The 
swelling disappeared entirely m one week Fig 49 shows the con- 
dition five days after cessation of treatment The patient died three 
months later from recurrence m the liver spleen and general 
dissemination 


Mr F age twenty eight Tumour the size of a tangerine 
orange m the left vastus tntemus muscle 
Btopsy — Fibro sarcoma 

Treatment — Excision of tumour followed b\ interstitial irradia 
tion w ith fourteen needles of o 6 mg of radium element each Total 
dose 216 mg hours surface application at a distance of 4 cm 
40mg fortwenty eighthours Totaldose i laomg hours \\ell 
three years 
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CHAPTER XVI 

PROTECTION OF RADIUM WORKERS 

The necessity of piotection of the personnel engaged 
in radium therapy is well known Small doses of gamma 
rays are received by those threading and cleaning needles 
and tubes and by the surgeon and his assistants, implant- 
ing radium needles or preparing Columbia paste casts. 
To prevent any possible local reaction it should be a rule 
never to touch radium needles with bare hands ; forceps 
10 cm. long should be used ; the radium when taken to 
the operating theatre should be kept m a small lead-lined 
safe and only taken out immediately before use. When 
not in use radium should be kept m a safe filled with lead 
composed of a number of tubular units, the central portion 
only being used as a repository for radium For trans- 
port a small lead-lined box with a long handle should be 
used. 

Manipulation of Columbia paste plaques should be done 
with thick lead-lined rubber gloves The efficiency of the 
gloves can be tested by placing on the inside of the glove 
over the palm of the hand a small film (a dental X-ray 
film) and testing it at the end of a week, or less if frequent 
manipulation has been necessary In the wards where 
radium cases are nursed, the nursing staff should be 
changed at frequent intervals The possibility of a hasmic 
reaction should not be forgotten, and blood counts should 
be done either as a routine or at the fiist sign of ill-health 
It is possible to work constantly m an institution where 
radium therapy is practised without any ill effects to the 
personnel 
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( sicJIodicine, Univ of Edin Tliiid Edition 170 Illiistiations 24s net ( 

< Recent Advances in Forensic Medicine. By ^ 

^ Sydney Smiih, MD, D P II , and .T Glaisii'i:, MD, Ch B , Begins 

( Piofessor of Forensic Hledicine, Um\eisity of Glasgow 66 Illustrations 

' 12s Cd not ' 

< Forensic Medicine. Illusti.ited by Piiotogiaiibs and ' 

) Descnptive Cases By H Lii'ri,rioiiN, F B C S Ed IS3 Ulus 15s net ; 

t Medical Jurisprudence: its Principles and Prac- ( 

i tite ByA S Tayeou.JI D , FBC P, FB S Eighth Edition, lij Sydney , 

J Smith, 51 B , D P II , and AV G H Cooic, LL D , 51 Sc , Baiiisterat- 

^ Law 2 lols £S 3s net 

( Recent Advances in Ophthalmolog}'. By W, 

^ Stewart Duke-Eldir, 51 D , FBCS Second Edition 4 Coloured ' 

I Plates and 110 Toxt-figuics 12s 6d not 1 he Practice of Refraction. ) 

^ 208 'J'ext-figuios 12s Qd net 

( A Handbook of Ophthalmology By IIuwPHKfcy ' 

J Neamf, FECS, and F A AVilliamson-Nobm', FBCS 12 Coloured ) 

I Plates 194 Illustiations 125 GtZ net 

) Medical Ophthalmology. By K Fosikk Mooia, 0 B E , ^ 

^ FBCS Second Edition 92 Illustrations 18s not 

Refraction of the Eye. By G Haktuidge, F R C S 16tli ( 

V Edition 110 Illustrations, 7s Cd net The Ophthalmoscope: a Manual 

( for Students. 6tli Edition 65 Illustrations and 4 Plates 6s Gd net | 

' Diseases of the Eye: a Manual for Students and ( 

( Practitioneis BySiiJ II Pabsons, D Sc ,P B C S , F B S .OphthalmicSur- ' 

' geon, Uni\ersity College Hospital Sixth Edition 318 Illustrations and 19 

^ Coloured Plates ISs not Elementary Ophthalmic Optics, including ' 

( Ophthalmoscopy and Retinoscopy. 66 Illustrations 6s Od net^ ^ 

[ The Principles of Ophthalmoscopy and Skia- ^ 

i scopy B> G F Alexander, 51 B , C 51 31 Illustrations 6s net 

The Ophthalmoscope and How to Use It. By A ^ 

( Freeland Fergus, LL D ,51 D Second Edition 17 Illustrations 3s Cd net [ 

Refraction of the Eye, including Elementary < 
( Ophthalmic Optics. By Chahlks Goulden, OBE, \ 

( 51 D , F B C S 180 Illustrations lo's 6d net 

; Sight Testing made Easy. By ^V W Hakduucke, / 

51 D , 51 B C P Fourth Edition 12 Engravings 5s net ^ \ 

The Slit- Lamp Microscopy of the Living Eye. > 

( By F Koby Translated by Chakli & Gouldbn, O B E , 51 D , F E C S , ( 

f and Clara L Harris, 51 B , Ch B Second Edition 104 Ulus 15s net J 

< Ophthalmic Nursing. By M H Whiting, OBE, ^ 

^ FBCS 51 Illustrations 5s net _ J 

( Ophthalmological Society of the United King- | 

) dom Transactions Annuallj 30s net j 
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Otology ^ Psediatrics ^ Dentistry ; 


The Lnb\rinth of Animnls, includins: Mammals, 

Birds P^ptilp *nl tmphibwn By Albert A Gbit ''t D (01 »s ) 
FPSE \ol I withSlM reosoopic I Ut« -If net (inclaJing Stereo 
sope) \ol II with 4o Stereoscopic I Utes -o« net ^ 

The Pharmacopoeia of the Hospital for Diseases 

of the Throat Nose anl J^ar S tenth Flition -f GI net 

Alothercraft Antenatal and Postnatal B\ 

1 C Jewe. Bi rt dm P I C P PiiTSiLian in Cl arg* of the Cliillnn 
Dept St 1 homos t Ilosptal Illos 1 1 in Colour IPf W net 

The Alothercraft Alanual liv M Iiddupd SRb, 

Matron M theraraft Troinicg Society ''(h Edition At lUuf Ss 6«I net 

Recent Ad\ances in Diseases of Children B\ 

W J lEiRsov DSO 1)31 fl^CP an! ^ U WyLLis MD 
31 P C P Second E htion JO 1 Utes and 3t Text figures 15i net 

The Alodern Practice of Pediatrics lu INiixum 

PaLucR Lccxa 31 D LLD IJC Itlu tntioos SO*, net 

Premature and ConsfenitalK Diseased Infants 

ByJcLirsH Hsv MD ith IfO niuftmtu ns 1^* set 

The Diseases of Children Bj tho hto &m j f 

OoonuBT Dirt Idited It C P Still M D I ! CP J-th Edition 
f'* IlluitratioRs set 

The Wasting Diseases of Infants and Children 

By Ecrrscs Shitk MD PICJ* Sixth Edition C» set 

An Introduction to Dental Anatoni\ and Pli>- 

•lology Pe enptife and Apphe<I By A lIortirxiL Smith L-DSEsg 
33 ith 0 1 latee an 1 3(0 Illustmtioof .1* net The Normal and Patho 
logical Histology of the Mouth '«l I Nertn^l Histoli^ Vol 11 
Pathological Histology 3Tith 6..>^ Illu trahens. 2 rol Xl 2* (X( pereet 

Dental Anatomj, Human and Comparati\e B\ 

Charles S Iohes 31 A FPS Eighth Ehtion Edited by II 33 
SlaarrrTiMS OKL 31 D ILS with assistance of C ItoTruLca Hevbt 
L.R.CP 3IJtCS UDSfEng) 3-o fllnstr^tions I'll net 

A S\stem of Dental 5urgerj lU Sir Jons lours, 

ri-S Perised ly C S Iomes 31 A PJI.S an I 3 V*ltek S Nowell 
M 3 Oxon Fifth Edition 310 1 ngravings 15i net 

An Atlas of Dental Extractions, 3Mth Notes on 

the Ctnses and Pehef of Dental Pain By C Eowaro Wallis 31^* C S 
LDS Second E lition 33 itb 11 Plstea C* net 

A Alanual of Dental Aletallurgj Bj Eenest .a 

Smith Assay O&ce SheSeld Fourth Edition 3** Illustrations 12* 6d net 

Synopsis of Dentistry By a B G Unpep3vood MB 

D S L D SJ^ng 33 ith 10 THnstiations 9* Gt net 

Handbook of Alechanical Dentistry By J L 

Dcdlit Bcitom LDS Dental Snrgeon Unirersity College Hospital 
33 Ith 16S Illustrations 12* 6d net. 

OperatiNc Dentistrj \\ 11 o a[cGehll md 

DDS 10(0 Illustrations 4.* net 
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Chemistry 


Colloid Aspects of Food Chemistry and Technology. 

-D Sc , F I C 61 Illustiiilioiis 36* net 


By W Clatton', 


A Chemical Dictionary. By Ingo W D Hackh 232 Ulus 45s net 
The Chemical Analysis of Foods. 

Public Analyst for Borough of Hampstead 


By H E Cox, M Sc , Ph D , F I C , 

33 Illustmtions ISs net 

Recent Advances in Analytical Chemistry. Edited b\ C A Mitchell, 

D Sc Vol f — Organic G Plates and lOTextfiguies 15# iie^ Vol II — Inorganic 
2C Illustrations 35x net 


Paeby, BSc,FIC,FCS, 
I Ineson, Chief Cliemist, 


Parry’s Cyclopaedia of Perfumery. By E J 

Aiial 3 tical nnd Consulting Chemist 2 Vole 3G< net 

Gasworks Laboratory Handbook. By W 

Bradford Corporation Gasworks 65 Illustrations 6rf net 

Inorganic and Organic Chemistry* By C B Blox4m Eleventh Edition 

Bj A G Bioxam, FIC, nnd S Jui>d Lewis, D Sc , F I 0 310 Illustiiitions 36* net 

A Text-Book of Practical Chemistry. By G F Hood, M A , B Sc , 

and J A Cakpentek, M A With 1G2 Illustrations Price 21# net 

Explosives. Their Manufacture, Properties, Tests, and History. By 

Ar iHUJi Maesdatl, A C G I , P T O , F C S Second Edition 3%ol8 "W ith 172 Illu&tra 
tioiiB Yols landil, £3 3< net Vol III, £2 2# net A Short Account of Explosives 
7# Gd net A Dictionary of Explosives 16# net 

Introduction to Qualitative Chemical Analysis. By C It Fbesenids 

Seienth Edition, translated by 0 A 5ljTcnPi.t., SI A 67 Illustrations 3G» net 

Treatise on Applied Analytical Chemistry. 

T£CcnrA Iranslatcd by T H I’opr, B Sc Vo! I 
Vol II TVitb 103 Illustiations 26» net 

Treatise on General and Industrial Chemistry. By Dr Ettore Molinari 
S econd English Edition Translated by T H Porn, B So , I I C Vol I — Inorganic 
IVitb 328 Illustmtions nnd 2 Plates 42» net Vol II— Organic Pt I 261 Illustrations 
30< net Pt II 303 Illustrations 30 j net 

Elementary Analytical Chemistry, Qualitative and Quantitative By 

F Ctotvi.h, and J B Colkman Eler eiith Edition BeMsedbyF Abmalu, Pb D ,and F E 
ArPLSTABD B Sc 6> net 


By M Fodrneau 


Edited by Prof V Villa- 
With 68 Illustrations 2If net 


Organic Medicaments and their Preparation. 

Translated hyW A SiLTssttn, SI Sc 22 Illustrations 16» not 
The Plant Alkaloids By T A Henry, D Sc 2nd Edition 8 Plates 2&s net i 
Industrial Organic Analysis. By Paul S Abdp, BSc,A CGI Second j 

Edition 26 IlIu«irntion« 12# Crf net | 

An Elementary Text-Book of General Microbology. By WahdGiltneb, ( 

Prof ofBnct and Bygiene, MichiRnn State Col! 99 lllus 35# net ^ 

Microbiology for Agricultural and Domestic Science Students. Edited < 

bv C E Makshaix Third Edition With 18G IlIu*itrntions 24# net ( 

Cocoa and Chocolate* their Chemistry and Manufacture. By E ^ 

WnriiPFii Second Eaicioii Witn 10 Plates nnd 10 Figures 42» net 

Reagents and Reactions. ByE Tognoli Trans byC A Mitchell 7s 6d net ( 
Colloid Chemistry of the Proteins. By Prof Dr TV Padli Translated j 

by P CL T^o^^^, SIA With 27 Diagrams 8» Grf net ' 

The Formation of Colloids. By The Svedberq 22 Illustrations 7s 6d net ( 
Laboratory Manual of Elementary Colloid Chemistry. By E Hatschbk 

Second Edition IV itli 21 Illustrations. 7» Cd net t 

Practical Physiological Chemistry. By P B Hawk, M S, Ph D Tenth ( 

Edition 0 Coloured Plates and 280 Text figures 32f net ' 

The Atmospheric Nitrogen Industry. By Dr I B Waesbb Translated ‘ 

by E FrLiJiAN, PhD 2 Vols 72 Illustrations 42* net ^ 

Recent Advances in Physical Chemistry. By S Glasstone, D Sc , Pli D , , 

F I C 31 Illiisirations 15» net 
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a Chemistry a 


Adulteration and Analysis of Foods and Drug:s B> J F Litekseegf 
r I C rh C Forn * ly liil 1 e An It t to the C ty of li noineh m To ew rd hr the 
R ?bc II ujarebteNt i l Chau >i i MP (unnerlyM gte flltHltl 6 net 


Alodern Methods of Cocoa and Chocolate Alanufacture By H V> 

Btw t D'-r lO'illl ttrat one 1 net 

Catalysis and Its Industrial Applications B> E B AUxtei D Sc PhD 
Fit T tie endsr III I t tons W net 


The Preparation and Analysis of Organic Compounds By J Beksabp 

Co ■ X 4RCSe FIC sndF ssris A>r t.L PhD M 6c 4 III into IS* net 


Theoretical Organic Chemistry By F Abvall PhD MSc and F W 

IIoooi M Sc P rtl 30111 USE p nment 10 6J net Part 11 12 M net 

The Chemistry of the Proteins and Its Economic Applications By 

Doiotbt Joipor Llotd D '^C FIC. SO Illnstnt ons |0 &f net 
A Systematic Handbook of Volumetric Analysis By F Sottov lltb 
Ld I on t j tr L SmoT PIC end A t. Joar or P I C IM III tret ons 3 net 

Quantitative Organic Allcroanalysis By F Pbeoi. Trasslated by 
E FrLta y Ph D PIC Second Edit oo SI Illualrat one. IS net 
The Fundamental Processes of Dye Chemistry By H E Fiebz Datjd 
T ran I tedbyP A Miaor Ph O W tl t Itlonraton ci<xl plOPl tee Pnre 1 net 
A Junior Inorganic Chemistry By P U Svear M A Second Edition 
ATuhO Ilia (ration 0 xtt Al o Part I ( p to Alooi c Theory 8 Of net 

Ammonia and the Nitrides With bnecial Peferenco to their Sintheeis 
B/E B U itio PhD use. 64 net 

The Analysts Laboratory Companion By A E JonNsov DSe I IC 
Fifth Edit OR to cel 


Allen a Commercial Organic Analysts a Treatise on the Properties 

Jtod f A ni7 ProzusAte Ao lyt «al Eiem naio etc of Orsna o tbeis cel end 
PmdactA. nilh Ld (loa IQ 10 T U Edited by C A Unceit UK DSe FIC SS 
'i PtL I SB And E CL a o A B PI D 4ol« I 9 reedy 3 net each Tolgroe 
Volumetric Analysis for Students of Pharmaceutical and General 
Cbcm try By C H II H Bi B Sc P I C Fo rtb Pd I on M net 
Quantitative Chemical Analysts (Clowes & Coleman) T! irteenth Eli 
ton R Ti ItyD Srocto l PhD A IC a dJ D r Bhc A It 1)3111 tra 
to H net 


Qualitative Analysis By F CtotvEs DSc andJ B Cjlemav A P C &ci 
^Iath rj I Sk IllQttrai oil 64 net Cl mentary P ctleal Chemlitry P rt 
I Ge era] Cbemietry S ncthPluon 6 111 tralOD* 6 net 
Researches on the Affinities of the Elements ByOMAKTiK 1C> net 
Oils Fats and Fatty Foods ByE F Boltov FIC And Ed IHus 30* net 
The Chemistry Flavouring and Alanufacture of Chocolate Confec 

t nery n I Cocoa By 11 P Ji y US FIC lUu tr Cel n -ij A 3 r 1/31 
Laboratory Manual for the Detection of Poisons and Powerful Drugs 

ByD W AuTiTtiiTK Trent ty)> II U y 6U Ed c 60111 % 3 net 

TEXT BOOKS OF CHEMICAL RESEARCH AND ENQINEERINQ 
Edited by TV P Dbeaper O B E t I C 
Clouds and Smokes The Properties of Dispei-se Systems in Ga^es 
By W E G > D S) niattration 10 W net 
The Theory of Emulsions and their Technical Treatment By TV 
Cl toa D Sc 8 cond U t W th 4 IBa Crat ne 13 t 


Catalytic Hydrogenation and Reduction By E B Maitbd Ph D 
B Sc P C S W ih 1 niiut At on S I 
Molecular Physics and the Electrical Theory of Matter By J A 
C ow ■ M A Sc D r I at P Fourth Ed t on W ih Xi Illuetrat on 64 net 
Notes on Chemical Research By W P Daiapsr OBE FIC 
eenll-duoo 64 net 

An Introduction to the Physics and Chemistry of Colloids By 
Evi lU Btz FflhEdtlon. W th ' lUiLtrat ns 64 n e 
Catalysis and Its Industrial Applications By E Jobliko A P C Sc 
B Sc F C.S Second Edit on W tb 1 maMrai one 64 net 
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Physics 

^ Miscellaneous 
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Recent Advances in Atomic Physics. By Gaetano 

Castelfkanchi, Pjofessoi in the High School foi Engineeis, Milan 
Translated by W S Stiles, Ph D , and J W T ‘VValsh, A, D Sc, of 
The National Physical Laboratoij', Teddington 2 Vols 190 Illustrations 
15s net each vol 

Recent Advances in Physics (Non-Atomic). By 

F H Newman, D Sc 51 Illustrations 15s net 

Elementary Physics. By G Stead, M A Cantab , Umv. 

Lect in PhysiCB, Cambridge Pouith Edition 294 Illustrations 10s 6d net 

The Physics of X=Ray Therapy. By W V. 

Matneori), M Sc , Physicist, Cancel Hospital lOG Illus 10s bd net 

A Text “book of Physics. Edited by A W Ddef, DSc, 

Seventh Edition 630 Hlustrations ISs net 

Recent Advances in Microscopy. Edited by A Pjney, 

M D , M R C P , Director, Pathological Department, Cancer Hospital, 
London 83 Illnstiations 12s 6d net 

Recent Advances in Town Planning-. By Thomas 

Adams, PPTPI, FSI, nith F LoNasTRErn Thompson, VP TP I, 
F S I , E Maxwell Frt, B Arch , A R I B A , and J W R Adams, 
AM TP I 2 Col Maps and 87 Illustiations 25s net 

The Microtomist’s Vade-Mecum. By Arthur Boddes 

Lef Ninth Edition Edited by J Bronii Gatenbt, D Sc 30s net 

Recent Advances in Plant Physiology. By E 

Barton-Wright, M So Second Edition 51 Illustrations 12s Gd not 
Recent Advances in Botany. CO Illus 12s Gd net 

A Text-book of Botany, for Medical and Phar- 
maceutical Students By J Small, DSc, FLS Second Edition 1350 
Illustrations 21s net Practical Botany. 35 Illustrations 10s Gd 
net Pocket Lens Plant Lore 25 Illustiations 5' net 

Elementary Histological Technique for Animal 

and Plant Tissues Bj J T Holder, F R JI S 23 Illus 7s Gd net 

Plant Anatomy. By W C Stevens, Professor of Botany 

in the University of Kansas Fourth Edition 155 Hlustrations 21s net 

A Text- book of Mycology and Plant Pathology. 

By J W Harbhbergfr "With 271 Hlnstmtions 24s net 

Recent Advances in Entomology. By A D Imis, 

D Sc , F R S 84 Illustrations 12s 6d net 

Recent Advances in Plant Genetics. By F. W 

Sansome, PhD, FLS, FRSE, and J Philp, B Sc , FLS, Reseaicli 
Woikeis, John Innes Hoi ticultural Institution 55 Illus 15s net 

Recent Advances in Cytology. By 0 D Darlington, 

D Sc , Ph D , Cytologist, John Innes Horticultural Institution Forenoid 
by J B S Haldane, MA, FRS 8 Plates, 109 Text-figuies and CG 
Tables 18s net 

Recent Advances in Agricultural Plant Breeding. 

By H Hunter, Hon M A (Cantab ), D Sc (Leeds), and H Martin Leake, 
M A , So D (Cantab ), with a Foieiiord by Sir Rowland H Biffen, M A , 
FRS 16 Plates 15s net 
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